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CLAIMS 



[Claim(s)] 

[Claim 1] It is the module with built-in components which equipped with an 
electric insulation layer and two or more circuit patterns at least one side of the 
core layer which consists of electric insulation material, and said core layer. It is 
formed from the mixture with which the electric insulation material of said core 
layer contains a minerals filler and thermosetting resin at least. At least one or 



more active parts and/or passive components are built in the interior of said core 
layer. It has two or more inner beer with which said core layer consists of two or 
more circuit patterns and conductive resin. And the module with built-in 
components characterized by the modulus of elasticity in the room temperature 
of electric insulation material which consists of mixture of said core layer which 
contains a minerals filler and thermosetting resin at least being in the range of 
0.6-10GPa. 

[Claim 2] It is the module with built-in components which equipped with an 
electric insulation layer and two or more circuit patterns at least one side of the 
core layer which consists of electric insulation material, and said core layer. It is 
formed from the mixture with which the electric insulation material of said core 
layer contains a minerals filler and thermosetting resin at least. At least one or 
more active parts and/or passive components are built in the interior of said core 
layer. It has two or more inner beer with which said core layer consists of two or 
more circuit patterns and conductive resin. The module with built-in components 
characterized by consisting of thermosetting resin with which the elastic modulus 
in the room temperature of electric insulation material which consists of mixture 
of said core layer which contains a minerals filler and thermosetting resin at least 
is in the range of 0.6-1 OGPa, and said thermosetting resin has two or more glass 
transition temperature. 

[Claim 3] It is the module with built-in components which equipped with an 
electric insulation layer and two or more circuit patterns at least one side of the 
core layer which consists of electric insulation material, and said core layer. It is 
formed from the mixture with which the electric insulation material of said core 
layer contains a minerals filler and thermosetting resin at least. At least one or 
more active parts and/or passive components are built in the interior of said core 
layer. It has two or more inner beer with which said core layer consists of two or 
more circuit patterns and conductive resin. The elastic modulus in the room 
temperature of electric insulation material which consists of mixture of said core 
layer which contains a minerals filler and thermosetting resin at least is in the 



range of 0.6-1 OGPa. And the module with built-in components characterized by 
said thermosetting resin consisting of thermosetting resin which has the glass 
transition temperature of the range of -20 to 60 degrees C at least, and 
thermosetting resin which has the glass transition temperature of the range of 70 
to 170 degrees C. 

[Claim 4] The module with built-in components with which it is a module 
according to claim 1 to 3 with built-in components, and the through hole which 
penetrates said core layers, said electric insulation layers, and said all circuit 
patterns is formed. 

[Claim 5] The core layer which consists of electric insulation material, and the 
electric insulation layer which consists of electric insulation material formed from 
the mixture which contains a minerals filler and thermosetting resin at least in 
one side of said core layer, It is the module [ equipped with two or more circuit 
patterns which consist of copper foil ] according to claim 1 to 3 with built-in 
components. The module with built-in components to which it has two or more 
inner beer which consists of a circuit pattern with which said core layer consists 
of two or more copper foil, and conductive resin, and electrical connection of said 
circuit pattern is carried out with said inner beer. 

[Claim 6] The module with built-in components to which electrical connection of 
the circuit pattern which has two or more inner beer which is the module 
[ equipped with the core layer which consists of electric insulation material, the 
electric insulation layer which consists of electric insulation material formed at 
least in one side of said core layer from thermosetting resin, and two or more 
circuit patterns which consist of coppering ] according to claim 1 to 3 with built-in 
components, and consists of a circuit pattern with which said core layer consists 
of two or more copper foil, and conductive resin, and consists of said coppering 
is carried out with said inner beer. 

[Claim 7] The module with built-in components to which it is the module 

[ equipped with the core layer which consists of electric insulation material, the 

electric insulation layer which thermosetting resin becomes from the organic film 



formed in both sides at least at one side of said core layer, and two or more 
circuit patterns which consist of copper foil ] according to claim 1 to 3 with built-in 
components, and it has two or more inner beer which consists of a circuit pattern 
with which said core layer consists of two or more copper foil, and conductive 
resin, and electrical connection of said circuit pattern is carried out with said inner 
beer. 

[Claim 8] The module with built-in components which has two or more inner beer 
which is the module according to claim 1 to 3 with built-in components which the 
ceramic substrate which has two or more circuit patterns and inner beer pasted 
up at least on one side of the core layer which consists of electric insulation 
material, and said core layer, and consists of a circuit pattern with which said 
core layer consists of two or more copper foil, and conductive resin. 
[Claim 9] The module with built-in components which consists of dielectric 
materials of a dielectric constant with which it has two or more inner beer which 
is the module according to claim 1 to 3 with built-in components which two or 
more ceramic substrates which have two or more circuit patterns and inner beer 
pasted up at least on one side of the core layer which consists of electric 
insulation material, and said core layer, and consists of a circuit pattern with 
which said core layer consists of two or more copper foil, and conductive resin, 
and said two or more ceramic substrates differ. 

[Claim 10] The module according to claim 1 to 3 with built-in components which 
has arranged the film-like passive component between said circuit patterns 
formed at least in one side of said core layer. 

[Claim 11] The module according to claim 10 with built-in components which is at 
least one chosen from the group which said film-like passive component 
becomes from the resistance and the capacitor which consist of mixture of a thin 
film or a minerals filler, and thermosetting resin, and an inductor. 
[Claim 12] The module according to claim 10 with built-in components which is 
the solid electrolytic capacitor with which said film-like passive component 
consists of the oxidizing zone and conductive polymer of aluminum or a tantalum 



at least. 

[Claim 13] The mixture which consists of thermosetting resin in a minerals filler 
and the condition of not hardening, at least is processed in the shape of a sheet. 
A through tube is formed in the sheet-like object which consists of thermosetting 
resin in said minerals filler and the condition of not hardening. Fill up said through 
tube with conductive resin, and active parts and/or a passive component are 
mounted on copper foil. Further copper foil by making said passive component 
and/or active parts buried in said sheet-like object in piles, and carrying out 
heating pressurization by carrying out alignment of the sheet-like object which 
filled up said through tube with conductive resin to the component side of copper 
foil [ finishing / said component mounting ], and putting it on it Stiffen the 
thermosetting resin and conductive resin in said sheet-like object, process the 
copper foil of the account of back to front outermost layer, make a circuit pattern 
form, and a core layer is created. A through tube is formed in the organic film in 
which the glue line was formed to the mixture sheet or both sides which consist 
of thermosetting resin in a minerals filler and the condition of not hardening. The 
manufacture approach of the module with built-in components characterized by 
uniting at least with one side of said core layer by carrying out alignment of the 
mixture sheet or the organic film filled up with conductive resin at said through 
tube, and said copper foil, and carrying out heating pressurization in piles, 
processing said copper foil, and making a circuit pattern form. 
[Claim 14] The manufacture approach of a module according to claim 13 with 
built-in components that the membranous part article is beforehand formed on 
said copper foil in the copper foil which carries out alignment and which is piled 
up on said core layer. 

[Claim 15] The mixture which consists of thermosetting resin in a minerals filler 
and the condition of not hardening, at least is processed in the shape of a sheet. 
A through tube is formed in the sheet-like object which consists of thermosetting 
resin in said minerals filler and the condition of not hardening. Fill up said through 
tube with conductive resin, and a circuit pattern is formed in one side of a mold 



release carrier. Active parts and/or a passive component are mounted on the 
circuit pattern of said mold release carrier. Carry out alignment of the sheet-like 
object which filled up said through tube with conductive resin to the component 
side of said mold release carrier which has a circuit pattern [ finishing / said 
component mounting ], and it is put on it. By making said sheet-like object carry 
out the flasking unification of said passive component and/or active parts, and 
carrying out heating pressurization further Stiffen the thermosetting resin and 
conductive resin in said sheet-like object, exfoliate the mold release carrier of the 
account of back to front outermost layer, and a core layer is formed. A through 
tube is formed in the organic film in which the glue line was formed to the mixture 
sheet or both sides which consist of thermosetting resin in a minerals filler and 
the condition of not hardening. The mixture sheet or the organic film which filled 
up at least one side of said core layer with conductive resin at said through tube, 
The manufacture approach of the module with built-in components characterized 
by unifying by carrying out alignment of the mold release carrier which formed 
the circuit pattern in one side, and carrying out heating pressurization in piles, 
and exfoliating said mold release carrier. 

[Claim 16] The manufacture approach of a module according to claim 15 with 
built-in components that the membranous part article is formed on the circuit 
pattern beforehand formed in said mold release carrier in said mold release 
carrier in which the piled-up circuit pattern which carries out alignment was 
formed on said core layer. 

[Claim 17] The manufacture approach of a module according to claim 14 or 16 
with built-in components that are at least one chosen from the group which said 
membranous part article becomes from the resistance and the capacitor which 
consist of mixture of a thin film or a minerals filler, and thermosetting resin, and 
an inductor, and said membranous part article is formed by the approach of 
either vacuum deposition, MO-CVD method or thick film printing. 
[Claim 18] The mixture which consists of thermosetting resin in a minerals filler 
and the condition of not hardening, at least is processed in the shape of a sheet. 



A through tube is formed in the sheet-like object which consists of thermosetting 
resin in said minerals filler and the condition of not hardening. Fill up said through 
tube with conductive resin, and active parts and/or a passive component are 
mounted on copper foil. Further copper foil by making said passive component 
and/or active parts buried in said sheet-like object in piles, and carrying out 
heating pressurization by carrying out alignment of the sheet-like object which 
filled up said through tube with conductive resin to the component side of copper 
foil [ finishing I said component mounting ], and putting it on it Stiffen the 
thermosetting resin and conductive resin in said sheet-like object, process the 
copper foil of the account of back to front outermost layer, make a circuit pattern 
form, and a core layer is created. A through tube is formed in the organic film in 
which the glue line was formed to the mixture sheet or both sides which consist 
of thermosetting resin in a minerals filler and the condition of not hardening. After 
carrying out alignment of the mixture sheet or the organic film filled up with 
conductive resin at said through tube, and said copper foil to at least one side of 
said core layer and carrying out heating pressurization hardening in piles, The 
manufacture approach of the module with built-in components characterized by 
forming through tubes also including a core layer and forming a penetration 
through hole by coppering. 

[Claim 19] The mixture which consists of thermosetting resin in a minerals filler 
and the condition of not hardening, at least is processed in the shape of a sheet. 
A through tube is formed in the sheet-like object which consists of thermosetting 
resin in said minerals filler and the condition of not hardening. Fill up said through 
tube with conductive resin, and a circuit pattern is formed in one side of a mold 
release carrier. Active parts and/or a passive component are mounted on the 
circuit pattern of said mold release carrier. Carry out alignment of the sheet-like 
object which filled up said through tube with conductive resin to the component 
side of said mold release carrier which has a circuit pattern [ finishing / said 
component mounting ], and it is put on it. By making said sheet-like object carry 
out the flasking unification of said passive component and/or active parts, and 



carrying out heating pressurization further Stiffen the thermosetting resin and 
conductive resin in said sheet-like object, exfoliate the mold release carrier of the 
account of back to front outermost layer, and a core layer is formed. A through 
tube is formed in the organic film in which the glue line was formed to the mixture 
sheet or both sides which consist of thermosetting resin in a minerals filler and 
the condition of not hardening. The mixture sheet or the organic film which filled 
up at least one side of said core layer with conductive resin at said through tube, 
The manufacture approach of the module with built-in components characterized 
by forming through tubes also including a core layer and forming a penetration 
through hole by coppering after carrying out alignment of the mold release carrier 
which formed the circuit pattern in one side and carrying out heating 
pressurization hardening in piles. 

[Claim 20] The mixture which consists of thermosetting resin in a minerals filler 
and the condition of not hardening, at least is processed in the shape of a sheet. 
A through tube is formed in the sheet-like object which consists of thermosetting 
resin in said minerals filler and the condition of not hardening. Fill up said through 
tube with conductive resin, and a circuit pattern is formed in one side of a mold 
release carrier. Active parts and/or a passive component are mounted on the 
circuit pattern of said mold release carrier. Carry out alignment of the sheet-like 
object which filled up said through tube with conductive resin to the component 
side of said mold release carrier which has a circuit pattern [ finishing / said 
component mounting ], and it is put on it. Furthermore, heating pressurization of 
the copper foil is carried out in the temperature region which said thermosetting 
resin does not harden in piles. Make said sheet-like object buried, make said 
passive component and/or active parts unify, and a core layer is formed. The 
ceramic substrate which formed inner beer and a circuit pattern at least in one 
side of a core layer [ finishing / exfoliate said mold release carrier and / said 
exfoliation / core layer / said ] more than two-layer at least is pressurized in piles. 
The manufacture approach of the module with built-in components characterized 
by stiffening the thermosetting resin in said core layer, and making it paste up 



with said ceramic substrate. 

[Claim 21] The manufacture approach of a module according to claim 20 with 
built-in components that the laminating of the ceramic substrate which has two or 
more of said circuit patterns and inner beer is carried out to two or more sheet 
coincidence through a core layer and a glue line. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high-density-assembly 
module having passive components, such as active parts, such as a semi- 
conductor, and resistance, a capacitor. 
[0002] 

[Description of the Prior Art] In recent years, the high density of a semi-conductor 
and advanced features are further cried for with the demand of high- 
performance-izing of electronic equipment, and a miniaturization. Since this 
mounts them, a high-density thing which also has the small circuit board is 
desired. Since the inner beer hall continuation which is an electrical connection 



method between the layers of the substrate which can connect the electric wiring 
between LSI and between components by the minimum distance as a means to 
realize high density assembly can attain high density wiring-ization of a circuit 
most to these demands, development is furthered in every direction. 
[0003] However, mounting components in high density two-dimensional also by 
these approaches is approaching a limitation. Moreover, since the high density 
mounting board of such inner beer structures consists of ingredients of a resin 
system, thermal conductivity is low, and it becomes difficult to make the heat 
generated the more from components the more component mounting becomes 
high density radiate heat, soon - being alike - it is said that the clock frequency 
of CPU is set to about 1GHz, and an advancement and interval of the function 
also have the prediction to which the power consumption of CPU also tends to 
reach per [ 100-150W ] one chip. It is becoming impossible moreover, to also 
bypass the effect of a noise in connection with improvement in the speed and 
densification. Therefore, as for the circuit board, high density and the appearance 
of the module of the three-dimension mounting gestalt which built in components 
[ highly efficiently ] in addition to an opposite noise and heat dissipation nature 
are expected. 

[0004] To such a demand, a multilayered ceramic substrate is applied to JP,2- 
121392,A, and the module in which the capacitor and the resistor were formed 
inside is proposed. Although it is obtained by processing a substrate ingredient 
and the high dielectric materials in which coincidence baking is possible in the 
shape of a sheet, putting between the interior, and calcinating, by a gap of 
sintering timing and the difference in contraction at the time of sintering, camber 
may arise after baking, or exfoliation may arise in internal wiring, and such a 
ceramic multilayer substrate needs control of precise baking conditions, when 
carrying out coincidence baking of the ingredient of a different kind. Moreover, 
although a capacitor, a resistor, etc. can be formed since coincidence baking is a 
base as the components built-in by the ceramic substrate was shown previously, 
it is impossible to carry out coincidence baking of the semi-conductors, such as 



silicon which lacks in thermal resistance, and it cannot be built in. 
[0005] On the other hand, the proposal of the circuit board in which passive 
components, such as active parts, such as a semi-conductor, and a capacitor, 
resistance, were made to build at low temperature is made. Electronic parts are 
carried in copper wiring formed in printed circuit board material, further, it covers 
and embeds by resin on one side, a layer is formed on it, and the approach of 
pasting up two or more layers with adhesives further is indicated by JP,3- 
69191, A and JP,11-103147,A. Moreover, the approach of laying ingredients, 
such as a dielectric, underground in the through hole of penetration, forming a 
surface electrode in JP,9-214092,A, and building in a capacitor and resistance is 
indicated. In addition, there is also a method of making functions, such as a 
capacitor, add to the printed circuit board itself. The substrate with a built-in 
capacitor in which the electrode was formed to both sides of the dielectric 
substrate which mixed resin with dielectric powder is indicated by JP,5-7063,A 
(patent No. 3019541). Moreover, the approach in which a semi-conductor, a 
capacitor, etc. are made to build with an inner beer configuration is indicated by 
J P,1 1-220262, A. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, the three-dimension mounting 
module which has the inner beer structure in which the conventional high density 
wiring is possible, and contained components has a thing adapting the ceramic 
substrate excellent in heat dissipation nature and airtightness, and the thing to 
depend on the printed circuit board which can be stiffened at low temperature. In 
the ceramic substrate, while it excels in heat dissipation nature and the capacitor 
of a high dielectric constant can be built in, it is difficult to make coincidence 
calcinate an ingredient of a different kind, and it has the technical problem also in 
respect of that a semi-conductor cannot be made to build in or cost. It is difficult 
to obtain a high dielectric constant on the other hand, with the composite material 
which mixed resin with dielectric materials etc., although a semi-conductor may 
be able to be made to build in in the printed circuit board which can harden at low 



temperature and it is advantageous also in cost. Even if this looks at the example 
of the printed circuit board which mixed the capacitor formed in the above- 
mentioned through hole, and dielectric powder, it is clear. Moreover, generally, 
thermal conductivity is low and, as for a printed circuit board, there is difficulty in 
heat dissipation nature. Moreover, it is difficult for the thickness of the module 
itself to become thick in order to lay discrete part underground, and to make the 
module volume small also with the approach of closing and carrying out two or 
more laminatings built-in of a semi-conductor, a capacitor, etc. which were 
mounted in the printed circuit board by resin, while discrete part can be built in. 
Moreover, although means, such as doubling forming the buffer coat which has a 
specific coefficient of thermal expansion between built-in components and a 
printed circuit board ingredient to the heat stress by the coefficient-of-thermal- 
expansion difference of built-in components and a printed circuit board, and the 
coefficient of thermal expansion of a printed circuit board ingredient, are taken, 
generally the coefficient of thermal expansion of a semi-conductor is small, and it 
is very difficult to make a coefficient of thermal expansion agree over an 
operating-temperature region only with a printed circuit board ingredient. 
[0007] Then, this invention can fill up thermosetting resin with a minerals filler at 
high concentration, in order to solve said conventional problem, and it aims at 
offering the module with thermally conductive built-in components which can 
moreover be made to be able to lay passive components, such as active parts, 
such as a semi-conductor, and a chip resistor, a chip capacitor, under the interior 
by the simple method of construction, and can produce multilayer-interconnection 
structure simply. In this invention, the module with built-in components which has 
the overly high density mounting gestalt which modular production which has the 
desired engine performance is possible for, was moreover excellent in heat 
dissipation nature, and was excellent in choosing a minerals filler and 
thermosetting resin also at dielectric characteristics can be offered. 
[0008] 

[Means for Solving the Problem] In order to attain said purpose, the module with 



built-in components of this invention It is the module with built-in components 
which equipped with an electric insulation layer and two or more circuit patterns 
at least one side of the core layer which consists of electric insulation material, 
and said core layer. It is formed from the mixture with which the electric insulation 
material of said core layer contains a minerals filler and thermosetting resin at 
least. At least one or more active parts and/or passive components are built in 
the interior of said core layer. It is characterized by the elastic modulus in the 
room temperature of electric insulation material which has two or more inner beer 
with which said core layer consists of two or more circuit patterns and conductive 
resin, and consists of mixture of said core layer which contains a minerals filler 
and thermosetting resin at least being in the range of 0.6-1 OGPa. 
[0009] The module which can lay passive components, such as active parts, 
such as a semi-conductor, and a chip resistor, a chip capacitor, under the interior 
by the simple method of construction by this, and has the desired engine 
performance by choosing the minerals filler and thermosetting resin of arbitration, 
and has high dependability also to stress, such as a thermal shock, can be 
offered. That is, the coefficient of thermal expansion of the modular direction of a 
flat surface can be doubled with a semi-conductor, or heat dissipation nature can 
be given. In addition, since components, such as a semi-conductor, can be built 
in without stress because the elastic modulus in the room temperature of electric 
insulation material considers as the range of 0.6-1 OGPa, the module which has 
an overly high density mounting gestalt is realizable. Moreover, since the 
multilayer high density wiring layer in which rewiring is possible can be formed in 
the front face of the core layer which built in components, a thin very high-density 
module is realizable. Furthermore, since the problem of the noise by progress of 
future high-frequency-izing can also carry out near of the arrangement of a semi- 
conductor and a chip capacitor as much as possible, the effectiveness of noise 
reduction is also expectable. 

[0010] Moreover, by consisting of thermosetting resin with which the module with 
built-in components of this invention has an elastic modulus in the room 



temperature of electric insulation material which consists of mixture of said core 
layer which contains a minerals filler and thermosetting resin at least in the range 
of 0.6-1 OGPa, and said thermosetting resin has two or more glass transition 
temperature, even if the components which have various coefficients of thermal 
expansion are built in, a module strong against heat stress from the thermal 
shock of built-in components with built-in components is obtained. 
[0011] Moreover, it is characterized by the module with built-in components of 
this invention consisting of thermosetting resin with which the elastic modulus in 
the room temperature of electric insulation material which consists of mixture of 
said core layer which contains a minerals filler and thermosetting resin at least is 
in the range of 0.6-1 OGPa, and said thermosetting resin has the glass transition 
temperature of the range of -20 to 60 degrees C at least, and thermosetting resin 
which has the glass transition temperature of the range of 70 to 170 degrees C. 
Even if the components which have various coefficients of thermal expansion by 
this are built in, a module still stronger against heat stress from the thermal shock 
of built-in components with built-in components is obtained. 
[0012] Moreover, as for the module with built-in components of this invention, it is 
desirable that the through hole which penetrates said core layers, said electric 
insulation layers, and said all circuit patterns is formed. 
[0013] Thereby, since the usual printed circuit board production process and a 
facility can use as it is in addition to the above, a module with built-in components 
can be realized very simply. 

[0014] Moreover, the core layer which the module with built-in components of this 
invention becomes from electric insulation material, The electric insulation layer 
which consists of electric insulation material formed from the mixture which 
contains a minerals filler and thermosetting resin at least in one side of said core 
layer, It is said module equipped with two or more circuit patterns which consist 
of copper foil with built-in components, and it is desirable that have two or more 
inner beer which consists of a circuit pattern with which said core layer consists 
of two or more copper foil, and conductive resin, and electrical connection of said 



circuit pattern is carried out with said inner beer. 

[0015] The module which has the desired engine performance by being able to 
lay passive components, such as active parts, such as a semi-conductor, and a 
chip resistor, a chip capacitor, under the interior by the simple method of 
construction by this, and choosing the minerals filler of arbitration also as a 
surface wiring layer is possible. That is, the coefficient of thermal expansion of 
the modular direction of a flat surface can be doubled with a semi-conductor, or 
heat dissipation nature can be given. Moreover, since the multilayer high density 
wiring layer in which rewiring is possible can form in the front face of the core 
layer which built in components with an inner beer configuration, a thin very high- 
density module is realizable. 

[0016] Moreover, the module with built-in components of this invention is said 
module equipped with the core layer which consists of electric insulation material, 
the electric insulation layer which consists of electric insulation material formed at 
least in one side of said core layer from thermosetting resin, and two or more 
circuit patterns which consist of coppering with built-in components, and it is 
desirable that electrical connection of the circuit pattern which has two or more 
inner beer which consists of a circuit pattern with which said core layer consists 
of two or more copper foil, and conductive resin, and consists of said coppering 
is carried out with said inner beer. 

[0017] Since the existing plating technique can be used as it is in addition to the 
above and surface wiring and an insulating layer can moreover be formed thinly 
by this, a thinner high density module with built-in components is realizable. 
[0018] Moreover, as for the module with built-in components of this invention, it is 
desirable that are said module equipped with the core layer which consists of 
electric insulation material, the electric insulation layer which thermosetting resin 
becomes from the organic film formed in both sides at least at one side of said 
core layer, and two or more circuit patterns which consist of copper foil with built- 
in components, have two or more inner beer which consists of a circuit pattern 
with which said core layer consists of two or more copper foil, and conductive 



resin, and electrical connection of said circuit pattern is carried out with said inner 
beer. 

[0019] It not only can form a high-density and thin surface wiring layer by this, but 
it excels in surface smooth nature extremely with an organic film. Moreover, 
since it excels in thickness precision similarly, impedance control of surface 
wiring can carry out very with high precision, and the module with built-in 
components for high frequency which suited the high frequency band can be 
realized. 

[0020] Moreover, the module with built-in components of this invention is said 
module with built-in components which the ceramic substrate which has two or 
more circuit patterns and inner beer pasted up at least on one side of the core 
layer which consists of electric insulation material, and said core layer, and it is 
desirable to have two or more inner beer which consists of a circuit pattern with 
which said core layer consists of two or more copper foil, and conductive resin. 
[0021] By this, components are built in, and it excels in heat dissipation nature or 
airtightness, and the module having the capacitor of a high dielectric constant is 
obtained. 

[0022] Moreover, the module with built-in components of this invention is said 
module with built-in components which two or more ceramic substrates which 
have two or more circuit patterns and inner beer pasted up at least on one side of 
the core layer which consists of electric insulation material, and said core layer, 
and it is desirable to consist of dielectric materials of a dielectric constant with 
which it has two or more inner beer which consists of a circuit pattern with which 
said core layer consists of two or more copper foil, and conductive resin, and 
said two or more ceramic substrates differ. 

[0023] The different-species laminating of a ceramic substrate with the low 
dielectric constant which was suitable for the ceramic condenser and the high- 
speed circuit of a high dielectric constant by this can be realized easily. 
Especially, the small ceramic layer of transmission loss can be used for a high- 
speed wiring layer, and a bypass capacitor can use the ceramic layer of a high 



dielectric constant for a required part. 

[0024] Moreover, as for the module with built-in components of this invention, it is 
desirable to arrange a film-like passive component between said circuit patterns 
formed at least in one side of said core layer. Thereby, the three-dimension 
module which contained components in high density further is realizable. 
[0025] Moreover, as for the module with built-in components of this invention, it is 
desirable that it is at least one chosen from the group which said film-like passive 
component becomes from the resistance and the capacitor which consist of 
mixture of a thin film or a minerals filler, and thermosetting resin, and an inductor. 
It is because the passive component of the engine performance excellent in the 
thin film is obtained. Moreover, the membranous part article it is unrefined from a 
minerals filler and thermosetting resin is easy to manufacture, and it is because it 
excels also in dependability. 

[0026] Moreover, as for the module with built-in components of this invention, it is 
desirable that it is the solid electrolytic capacitor with which said film-like passive 
component consists of the oxidizing zone and conductive polymer of aluminum or 
a tantalum at least. 

[0027] Moreover, the manufacture approach of the module with built-in 
components of this invention The mixture which consists of thermosetting resin in 
a minerals filler and the condition of not hardening, at least is processed in the 
shape of a sheet. A through tube is formed in the sheet-like object which consists 
of thermosetting resin in said minerals filler and the condition of not hardening. 
Fill up said through tube with conductive resin, and active parts and/or a passive 
component are mounted on copper foil. Further copper foil by making said 
passive component and/or active parts buried in said sheet-like object in piles, 
and carrying out heating pressurization by carrying out alignment of the sheet- 
like object which filled up said through tube with conductive resin to the 
component side of copper foil [ finishing / said component mounting ], and putting 
it on it Stiffen the thermosetting resin and conductive resin in said sheet-like 
object, process the copper foil of the account of back to front outermost layer, 



make a circuit pattern form, and a core layer is created. A through tube is formed 
in the organic film in which the glue line was formed to the mixture sheet or both 
sides which consist of thermosetting resin in a minerals filler and the condition of 
not hardening. It is characterized by uniting at least with one side of said core 
layer by carrying out alignment of the mixture sheet or the organic film filled up 
with conductive resin at said through tube, and said copper foil, and carrying out 
heating pressurization in piles, processing said copper foil, and making a circuit 
pattern form. 

[0028] Since passive components, such as active parts, such as a semi- 
conductor, and a chip resistor, a chip capacitor, can be laid under the interior by 
the simple method of construction and components can be further mounted also 
in the outer layer section by this approach, a very high-density and small module 
is realizable. Moreover, since a circuit pattern can be formed also in the core 
surface section, it becomes a still higher-density module. Furthermore, since the 
ingredient of the surface section can be chosen, heat conduction, a dielectric 
constant, thermal expansion, etc. are controllable. 

[0029] Moreover, as for the manufacture approach of the module with built-in 
components of this invention, in the copper foil which carries out alignment and 
which is piled up on said core layer, it is desirable that the membranous part 
article is beforehand formed on said copper foil. 
[0030] Moreover, the manufacture approach of the module with built-in 
components of this invention The mixture which consists of thermosetting resin in 
a minerals filler and the condition of not hardening, at least is processed in the 
shape of a sheet. A through tube is formed in the sheet-like object which consists 
of thermosetting resin in said minerals filler and the condition of not hardening. 
Fill up said through tube with conductive resin, and a circuit pattern is formed in 
one side of a mold release carrier. Active parts and/or a passive component are 
mounted on the circuit pattern of said mold release carrier. Carry out alignment of 
the sheet-like object which filled up said through tube with conductive resin to the 
component side of said mold release carrier which has a circuit pattern [ finishing 



/ said component mounting ], and it is put on it. By making said sheet-like object 
carry out the flasking unification of said passive component and/or active parts, 
and carrying out heating pressurization further Stiffen the thermosetting resin and 
conductive resin in said sheet-like object, exfoliate the. mold release carrier of the 
account of back to front outermost layer, and a core layer is formed. A through 
tube is formed in the organic film in which the glue line was formed to the mixture 
sheet or both sides which consist of thermosetting resin in a minerals filler and 
the condition of not hardening. It unifies by carrying out alignment of the mixture 
sheet or the organic film which filled up at least one side of said core layer with 
conductive resin at said through tube, and the mold release carrier which formed 
the circuit pattern in one side, and carrying out heating pressurization in piles, 
and is characterized by exfoliating said mold release carrier. 
[0031] Since passive components, such as active parts, such as a semi- 
conductor, and a chip resistor, a chip capacitor, can be laid under the interior by 
the simple method of construction and components can be further mounted also 
in the outer layer section by this approach, a very high-density and small module 
is realizable. Furthermore, since the circuit pattern of the surface section can be 
formed by imprint, after a hardening process, processing of etching etc. becomes 
unnecessary and serves as a simple approach on industry. 
[0032] Moreover, as for the manufacture approach of the module with built-in 
components of this invention, in said mold release carrier in which the piled-up 
circuit pattern which carries out alignment was formed on said core layer, it is 
desirable that the membranous part article is formed on the circuit pattern 
beforehand formed in said mold release carrier. 
[0033] Moreover, the manufacture approach of the module with built-in 
components of this invention is at least one chosen from the group which said 
membranous part article becomes from the resistance and the capacitor which 
consist of mixture of a thin film or a minerals filler, and thermosetting resin, and 
an inductor, and it is desirable that said membranous part article is formed by the 
approach of either vacuum deposition, MO-CVD method or thick film printing. 



[0034] Moreover, the manufacture approach of the module with built-in 
components of this invention The mixture which consists of thermosetting resin in 
a minerals filler and the condition of not hardening, at least is processed in the 
shape of a sheet. A through tube is formed in the sheet-like object which consists 
of thermosetting resin in said minerals filler and the condition of not hardening. 
Fill up said through tube with conductive resin, and active parts and/or a passive 
component are mounted on copper foil. Further copper foil by making said 
passive component and/or active parts buried in said sheet-like object in piles, 
and carrying out heating pressurization by carrying out alignment of the sheet- 
like object which filled up said through tube with conductive resin to the 
component side of copper foil [ finishing / said component mounting ], and putting 
it on it Stiffen the thermosetting resin and conductive resin in said sheet-like 
object, process the copper foil of the account of back to front outermost layer, 
make a circuit pattern form, and a core layer is created. A through tube is formed 
in the organic film in which the glue line was formed to the mixture sheet or both 
sides which consist of thermosetting resin in a minerals filler and the condition of 
not hardening. It is characterized by forming through tubes also including a core 
layer at least in one side of said core layer, and forming a penetration through 
hole in it by coppering, after carrying out alignment of the mixture sheet or the 
organic film which filled up said through tube with conductive resin, and said 
copper foil and carrying out heating pressurization hardening in piles. 
[0035] Since it comes out that this uses the conventional penetration through- 
hole technology as it is on the basis of the core layer which built in components, 
it is very effective on industry. 

[0036] Moreover, the manufacture approach of the module with built-in 
components of this invention The mixture which consists of thermosetting resin in 
a minerals filler and the condition of not hardening, at least is processed in the 
shape of a sheet. A through tube is formed in the sheet-like object which consists 
of thermosetting resin in said minerals filler and the condition of not hardening. 
Fill up said through tube with conductive resin, and a circuit pattern is formed in 



one side of a mold release carrier. Active parts and/or a passive component are 
mounted on the circuit pattern of said mold release carrier. Carry out alignment of 
the sheet-like object which filled up said through tube with conductive resin to the 
component side of said mold release carrier which has a circuit pattern [ finishing 
/ said component mounting ], and it is put on it. By making said sheet-like object 
carry out the flasking unification of said passive component and/or active parts, 
and carrying out heating pressurization further Stiffen the thermosetting resin and 
conductive resin in said sheet-like object, exfoliate the mold release carrier of the 
account of back to front outermost layer, and a core layer is formed. A through 
tube is formed in the organic film in which the glue line was formed to the mixture 
sheet or both sides which consist of thermosetting resin in a minerals filler and 
the condition of not hardening. The mixture sheet or the organic film which filled 
up at least one side of said core layer with conductive resin at said through tube, 
After carrying out alignment of the mold release carrier which formed the circuit 
pattern in one side and carrying out heating pressurization hardening in piles, it is 
characterized by forming through tubes also including a core layer and forming a 
penetration through hole by coppering. 

[0037] Since it comes out that this uses the conventional penetration through- 
hole technology as it is on the basis of the core layer which built in components, 
it is very effective on industry. 

[0038] Moreover, the manufacture approach of the module with built-in 
components of this invention The mixture which consists of thermosetting resin in 
a minerals filler and the condition of not hardening, at least is processed in the 
shape of a sheet. A through tube is formed in the sheet-like object which consists 
of thermosetting resin in said minerals filler and the condition of not hardening. 
Fill up said through tube with conductive resin, and a circuit pattern is formed in 
one side of a mold release carrier. Active parts and/or a passive component are 
mounted on the circuit pattern of said mold release carrier. Carry out alignment of 
the sheet-like object which filled up said through tube with conductive resin to the 
component side of said mold release carrier which has a circuit pattern [ finishing 



/ said component mounting ], and it is put on it. Furthermore, heating 
pressurization of the copper foil is carried out in the temperature region which 
said thermosetting resin does not harden in piles. Make said sheet-like object 
buried, make said passive component and/or active parts unify, and a core layer 
is formed. The ceramic substrate which formed inner beer and a circuit pattern at 
least in one side of a core layer [ finishing / exfoliate said mold release carrier 
and / said exfoliation / core layer / said ] more than two-layer at least is 
pressurized in piles. It is characterized by stiffening the thermosetting resin in 
said core layer, and making it paste up with said ceramic substrate. 
[0039] By this approach, a very high-density and small module is realizable like 
the above. Moreover, since the ceramic substrate excellent in various engine 
performance can be unified, a still more highly efficient module is realizable. 
[0040] Moreover, as for the manufacture approach of the module with built-in 
components of this invention, it is desirable to carry out the laminating of the 
ceramic substrate which has two or more of said circuit patterns and inner beer 
to two or more sheet coincidence through a core layer and a glue line. Since the 
laminating of the ceramic substrate of a different kind can be carried out thereby 
especially to coincidence, a very simple process is realizable. 
[0041] 

[Embodiment of the Invention] This invention builds one or more active parts 
and/or passive components in the interior of the electric insulation substrate 
which becomes thermosetting resin in the condition of not hardening from the 
mixture which added the minerals filler to high concentration as the 1st mode, 
and provides at least one side of a core layer which has inner beer which 
consists of conductive resin which connects electrically between two or more 
circuit patterns and these circuit patterns with the module with built-in 
components with which the electric insulation layer and the two or more layers 
circuit pattern were formed. This module contains a passive component and 
active parts, moreover, connects between circuit patterns from the inner beer by 
conductive resin, is what formed the circuit pattern with the multilayer 



configuration on the core layer which built in components, and can realize a very 
high-density mounting gestalt. Moreover, it is possible for the coefficient of 
thermal expansion of the direction of a flat surface to be almost the same as a 
semi-conductor, and to give high temperature conductivity moreover by selection 
of a minerals filler. Moreover, that the elastic modulus in the room temperature of 
electric insulation material which consists of mixture of said core layer which built 
in one or more active parts and/or passive components which contains a 
minerals filler and thermosetting resin at least makes this module the range of 
0.6-1 OGPa, and when said thermosetting resin consists of thermosetting resin 
which has two or more glass transition temperature, even if the components 
which have various coefficients of thermal expansion are built in, a module strong 
against stress from the thermal shock of built-in components with built-in 
components is obtained. 

[0042] The module with built-in components of this invention is the mixture which 
made thermosetting resin add a minerals filler, and is obtained by it not being 
necessary to calcinate at an elevated temperature like a ceramic substrate, and 
heating at the low temperature which is about 200 degrees C. Moreover, since 
the minerals filler is added compared with the conventional resin substrate, there 
is effectiveness according to rank that a coefficient of thermal expansion, thermal 
conductivity, a dielectric constant, etc. are controllable to arbitration. In addition, it 
is good also as a through hole configuration which penetrates a core layer and a 
multilayer-interconnection layer. It is the the best for the micro power source 
module which could form the module with built-in components with the 
connection resistance low thereby very between layers, and contained 
components. When the mixture of a minerals filler and thermosetting resin is 
used for the electric insulation layer in which the shape of a multilayer similarly 
formed on the core layer was formed, it becomes possible like a core layer to 
control coefficient of thermal expansion, thermal conductivity, and a dielectric 
constant. 

[0043] Moreover, the 2nd mode offers the module with built-in components which 



the ceramic substrate which has a circuit pattern and inner beer pasted up at 
least on one side of a core layer which has inner beer which consists of a circuit 
pattern which contains at least one or more active parts and/or passive 
components in the electric insulation material which consists of mixture which 
contains a minerals filler and thermosetting resin at least, and consists of two or 
more copper foil, and two or more conductive resin and which is structure. 
Thereby, while building components in high density, it can have the various 
engine performance which a ceramic substrate has. That is, a ceramic substrate 
can control about [ that high density wiring is possible ] and a dielectric constant 
by about three to 10000 magnitude, and what also has large thermal conductivity 
is obtained. There is effectiveness according to rank that such engine 
performance can be used as it is. Furthermore, the module which has the high 
dependability which can carry out a laminating without stress even if it is the 
ceramic substrate which has the engine performance of a different kind and 
physical properties, and a crack does not produce to stress, such as a thermal 
shock, is realizable by using the above mentioned specific elastic modulus and 
the thermosetting resin of the glass-transition-temperature range. 
[0044] The 3rd mode to moreover, the electric insulation material which consists 
of mixture which contains a minerals filler and thermosetting resin at least An 
electric insulation layer and a two or more layers circuit pattern are formed at 
least in one side of a core layer which has inner beer which contains at least one 
or more active parts and/or passive components, and consists of two or more 
circuit patterns and two or more conductive resin. And the module with built-in 
components of the structure where film-like active parts were formed between 
said circuit patterns formed on said core layer is offered. Since film-like 
components can be formed also in the wiring layer formed on the core layer by 
this while building components in high density, a module with built-in components 
with very high packaging density is realizable. Membranous part articles are the 
resistor which takes out the circuit pattern formed on the core layer, and is used 
as an electrode, a capacitor, and an inductor, and can form a resistor and a 



capacitor in a circuit pattern with thick film printing or vacuum deposition at the 
configuration of arbitration. 

[0045] Moreover, the 4th mode is related with the manufacture approach of a 
module with built-in components. Namely, the mixture of the thermosetting resin 
in a minerals filler and the condition of not hardening is processed in the shape of 
a sheet. Prepare the sheet-like object which formed the through tube and was 
filled up with conductive resin, and carry out alignment of what mounted active 
parts and a passive component on copper foil, and said sheet-like object, and 
they are piled up. Furthermore, in piles, said passive component and active parts 
are made buried in said sheet-like object, and copper foil is stiffened, a core layer 
is formed, the copper foil of said outermost layer is processed further, and a 
circuit pattern is formed. Next, a through tube is formed in the organic film in 
which the glue line was formed to the mixture sheet or both sides which consist 
of thermosetting resin in a minerals filler and the condition of not hardening, it 
unifies by carrying out alignment of what filled up said through tube with 
conductive resin, and the copper foil of said core layer, and carrying out heating 
pressurization in piles, copper foil is processed further, and a circuit pattern is 
formed. 

[0046] Moreover, the 5th mode is related with the manufacture approach of a 
module with built-in components. That is, the mixture which consists of 
thermosetting resin in a minerals filler and the condition of not hardening is 
processed in the shape of a sheet, a through tube is formed in the sheet-like 
object which consists of thermosetting resin in said minerals filler and the 
condition of not hardening, and said through tube is filled up with conductive 
resin. On the other hand, a circuit pattern is formed in one side of a mold release 
carrier, and active parts and/or a passive component are mounted on this circuit 
pattern. Subsequently, carry out alignment of the sheet-like object which filled up 
said through tube with conductive resin to the component side of said mold 
release carrier which has a circuit pattern [ finishing / said component mounting ], 
put it on it, and carry out heating pressurization in the temperature region where 



said thermosetting resin does not harden copper foil in piles further, and make 
said sheet-like object buried, said passive component and/or active parts are 
made to unify, and a core layer is formed. Furthermore, said mold release carrier 
is exfoliated, the ceramic substrate which formed inner beer and a circuit pattern 
at least in one side of said exfoliated core layer more than two-layer at least is 
pressurized in piles, the thermosetting resin in said core layer is stiffened, and it 
is made to paste up with said ceramic substrate from said core layer. 
[0047] In the mode of the above-mentioned implementation, a ceramic substrate 
may be the multilayer capacitor of a high dielectric constant, and may carry out 
adhesion formation of the substrate which consists of two kinds of ceramic 
ingredients at coincidence. By pasting up the ceramic condenser of a high 
dielectric constant, and the ceramic substrate for high-speed circuits of a low 
dielectric constant on the core layer built in components, the module for high 
frequency with built-in components is obtained. 

[0048] Next, the more concrete mode of the module with built-in components of 
this invention and its manufacture approach is explained based on a drawing. 
[0049] Drawing 1 is the sectional view showing the configuration of the module 
with built-in components of this invention. In drawing 1 , 100 is the circuit pattern 
formed in the core layer 105, and 101 is the bare chip of the semi-conductor 
which is the active parts mounted on the circuit pattern 100. Moreover, 104 is a 
chip which is a passive component similarly mounted on the circuit pattern 100, 
and 102 is an electric insulation layer which consists of a composite material with 
which a minerals filler and thermosetting resin were compounded. 103 is inner 
beer which connects electrically between the circuit patterns 100 formed in the 
core layer 105. Furthermore, 106 is the electric insulation layer formed on the 
core layer 105, and 108 and 107 are the circuit patterns and inner beer of the 
maximum upper layer, respectively. Since it is possible to build in a semi- 
conductor 101 and a chip 104, and to mount components further on the surface 
circuit pattern 108 like drawing 1 , it becomes a very high-density mounting 
module. 



[0050] As said thermosetting resin, an epoxy resin, phenol resin, and cyanate 
resin can be mentioned, for example. The approach a low elastic modulus or 
glass transition temperature adds low resin at a room temperature to each resin 
presentation as an approach of controlling the elastic modulus in the room 
temperature of said thermosetting resin and glass transition temperature at this 
time is mentioned. Moreover, as said minerals filler, aluminum 203, MgO, BN 
and AIN, and Si02 grade can be mentioned. Moreover, if required, it is also 
possible to add a coupling agent, a dispersant, a coloring agent, and a release 
agent further to the composite of a minerals filler and thermosetting resin. 
[0051] Drawing 2 is the sectional view showing another configuration of the 
module with built-in components of this invention. In drawing 2 , 209 is the 
penetration through hole formed so that the wiring layer formed on the core layer 
205 and the core layer might be penetrated. The circuit pattern 208 formed in 
both sides of a core layer 205 and a core layer of the penetration through hole 
209 is electrically connectable. Thereby, it is applicable to the power source 
module which needs a high current. In addition, the penetration through hole 209 
can perform punching processing by the drill or laser processing, and can form a 
conductive layer in the wall surface of a through tube by the electrolytic copper 
galvanizing method, and also can form a circuit pattern by the FOTORISO 
method and the chemical etching method. 

[0052] Drawing 3 is the sectional view showing another configuration of the 
module with built-in components of this invention. In drawing 3 , 305 is the 
electric insulation layer formed on the core layer 304, and 306 is the circuit 
pattern formed on the electric insulation layer 305. The electric insulation layer 
305 can use photosensitive insulating resin, and even if it applies laminating film- 
like resin and a liquefied photopolymer by coater etc., it can form it. for example, 
the photopolymer formed in the shape of film - FOTORISO inner beer 307 is 
processed by law and opening is carried out - making » further - non- 
electrolytic copper plating and electrolytic copper plating - a wiring layer - 
forming -- further existing FOTORISO - the electric insulation layer 305 is 



obtained by forming a circuit pattern 306 by law. In addition, by carrying out by 
repeating this process, the wiring layer of multilayer structure is obtained and 
inner beer 307 can be formed using opening formed in the electric insulation 
layer 305. Moreover, it is possible to strengthen bond strength of the copper 
circuit pattern 306 by roughening said electric insulation layer before non- 
electrolytic copper plating. 

[0053] Drawing 4 is the sectional view showing another configuration of the 
module with built-in components of this invention. Drawing 4 has the circuit 
pattern 407 formed like drawing 1 on the core layer 404 which built in the semi- 
conductor 401 , inner beer 406, and the electric insulation layer 405. Furthermore, 
the membranous part article which takes out the circuit pattern 407 formed on the 
core layer 404, and is used as an electrode is formed. The membranous part 
article with which 409 expresses a resistor, and 408 are the membranous part 
articles showing a capacitor. Thus, it can consider as the very high-density 
module with built-in components with which the membranous part article 408 and 
409 was further formed on the core layer 404 which built in components. 
[0054] Drawing 5 is the sectional view showing another configuration of the 
module with built-in components of this invention. Drawing 5 is the configuration 
pasted up by the sheet-like object 510 which has inner beer 51 1 for carrying out 
electrical connection of the core layer 505 which built in the semi-conductor 501 , 
and the multilayered ceramic substrate 509 obtained by carrying out coincidence 
baking of the inner beer 508 of a sintering mold, a circuit pattern 507, and the 
ceramic ingredient layer 506 like drawing 1 , and has the sheet-like object 512 
and circuit pattern 514 which have inner beer 51 3 formed in the lower part of a 
ceramic substrate 509 still more nearly similarly. The solder ball 515 is formed on 
the above-mentioned circuit pattern 514, and a high-density module with built-in 
components is obtained. Thus, high density wiring is possible and a still more 
highly efficient module with built-in components is obtained by uniting with the 
ceramic substrate which has various engine performance. 
[0055] Drawing 6 (a) - (h) is the sectional view showing the production process of 



said module with built-in components. In drawing 6 (a), 602 is the sheet-like 
object which formed the through tube in what processed the mixture of the 
thermosetting resin in the above minerals fillers and the condition of not 
hardening, in the shape of a sheet, and filled up inner beer 603 with the 
conductive paste further. Processing of the sheet-like object 602 mixes a 
minerals filler and liquefied thermosetting resin, mixes the thermosetting resin 
which produced the paste-like kneading object or was hypoviscosity-ized with the 
solvent to the minerals filler, and produces a paste-like kneading object similarly. 
Next, the sheet-like object 602 is obtained by casting and heat-treating a paste- 
like kneading object in fixed thickness. 

[0056] By what used liquefied resin, heat treatment is performed in order to 
remove adhesiveness, advancing some hardening and maintaining flexibility in 
the state of un-hardening, since it is adhesive. Moreover, by the kneading object 
in which resin was dissolved with the solvent, the above-mentioned solvent is 
removed, and adhesiveness is removed, holding flexibility in the state of un- 
hardening similarly. Thus, the through tube formed in the sheet-like object 602 in 
the produced condition of not hardening can be performed by processing with a 
laser process metallurgy mold, or punching processing. Especially, in a laser 
process, carbon dioxide laser and an excimer laser are effective in respect of 
working speed. A conductive paste uses the powder of gold, silver, and copper 
as an electrical conducting material, and can use the sheet-like object 602 and 
the thing which kneaded the same thermosetting resin for this. Especially copper 
has good conductivity, and since there is also little migration, it is effective. 
Moreover, the liquefied epoxy resin of thermosetting resin is stable in respect of 
thermal resistance. 

[0057] Drawing 6 (b) shows the condition of having mounted the semi-conductor 
601 and chip 604 which are active parts in copper foil 600. At this time, the semi- 
conductor 601 is electrically connected with copper foil 600 through 
electroconductive glue. A thing with a thickness of 18 to about 35 micrometers 
[ which was produced by electrolytic plating ] can be used for copper foil 600. In 



order to improve an adhesive property with the sheet-like object 602 especially, 
the copper foil which roughened the contact surface with the sheet-like object 
602 is desirable. Moreover, what carried out coupling processing of the copper 
foil front face, tin, zinc, and the thing that carried out nickel plating can be 
similarly used for prevention of an adhesive property and oxidation. What 
kneaded gold, silver, copper, a silver-palladium alloy, etc. with thermosetting 
resin similarly can be used for the electroconductive glue for flip chip mounting of 
a semi-conductor 601. Moreover, it is also possible to form beforehand in a semi- 
conductor side the bump by solder or the bump who produced by the golden 
wirebonding method, and to mount a semi-conductor 601 instead of 
electroconductive glue using the dissolution of the solder by heat treatment. 
Moreover, concomitant use of a solder bump and electroconductive glue is also 
possible. 

[0058] Next, in drawing 6 (c), 600 is copper foil prepared separately and shows 
the condition of having carried out alignment of the copper foil 600 which 
mounted the sheet-like object 602 produced by the above-mentioned approach, 
the semi-conductor 601, and the chip 604 as shown in drawing, and having piled 
it up. 

[0059] Next, drawing 6 (d) shows the condition of having carried out heating 
pressurization with a press, having laid the semi-conductor 601 and the chip 604 
under said sheet-like object 602, and having unified what carried out alignment 
and was piled up. Laying under the ground of the components at this time is 
performed in the condition before the thermosetting resin in said sheet-like object 
602 hardens, is heated further, is stiffened, and stiffens completely the 
thermosetting resin of said sheet-like object 602, and the thermosetting resin of 
conductive resin. Thereby, the sheet-like object 602, a semi-conductor 601 , a 
chip 604, and copper foil 600 paste up firmly mechanically. Moreover, electrical 
installation between copper foil 600 is similarly performed by hardening of a 
conductive paste. Next, as shown in drawing 6 (e), thermosetting resin hardens, 
and the copper foil of the front face of the substrate which the semi-conductor 



601 was laid underground and unified is processed, it considers as a circuit 
pattern 600, and a core layer 605 is produced. Drawing 6 (f) forms a through tube 
in the organic film in which the glue line was formed to the sheet-like object 606 
or both sides which consist of mixture of the thermosetting resin in a minerals 
filler and the condition of not hardening, on the basis of the produced core layer 
605, carries out alignment of what filled up said through tube with the conductive 
paste to both sides of a core layer 605, puts it on them, and piles up copper foil 
608 further. A wiring layer can be formed in both sides of a core layer 605 like 
drawing 6 (g) by carrying out heating pressurization of this. Subsequently, a 
circuit pattern 609 can form the pasted-up copper foil 608 by the chemical 
etching method like drawing 6 (h). The module with built-in components which 
contained components by this is realizable. Then, although there are processes, 
such as component mounting by solder and restoration of insulating resin, since 
it is not essence here, it is omitting. 

[0060] Drawing 7 (a) - (i) is the sectional view having shown the manufacture 
approach of the module with built-in components produced using the sheet-like 
object 704 produced like drawing 6 . In drawing 7 (a), the membranous part 
article 711 which takes out a circuit pattern 701 and a circuit pattern 701, and is 
used as an electrode is formed on the mold release carrier 700. After imprinting a 
circuit pattern 701 and the membranous part article 71 1, the mold release carrier 
700 will be released from mold and organic films, such as polyethylene and 
polyethylene terephthalate, and metallic foils, such as copper, can be used for it. 
A circuit pattern 701 can be further formed with electrolysis plating etc. on what 
pasted up metallic foils, such as copper foil, on the mold release carrier 700 
through adhesives, and a metallic foil. Thus, a circuit pattern 701 can be formed 
for the metal layer formed in the shape of film using the existing processing 
techniques, such as a chemical etching method. Drawing 7 (b) shows the 
condition of having mounted the semi-conductor 702 and the chip 703 to the 
circuit pattern 701 formed on the mold release carrier 700. Moreover, drawing 7 
R> 7 (c) shows the sheet-like object 704 produced by carrying out like drawing 6 , 



and shows the condition of having processed the through tube by the same 
approach as drawing 6 , and having filled up the conductive paste with drawing 7 

(d) into inner beer 705. The condition of having carried out alignment of the mold 
release carrier 700 in which the circuit pattern 701 was formed centering on the 
sheet-like object 704 in which the inner beer 705 which filled up with drawing 7 

(e) the conductive paste produced by doing in this way was formed, and the mold 
release carrier 700 which has the components similarly mounted on the mold 
release carrier 700, and having piled it up is shown. Drawing 7 (f) showed the 
condition of having carried out heating pressurization of this, having stiffened the 
thermosetting resin in said sheet-like object 704, and having exfoliated the mold 
release carrier 700. According to this heating pressurization process, it will be in 
the condition of having laid the semi-conductor 702 and the chip 703 under said 
sheet-like object 704, and having unified. The semi-conductor 702 at this time 
and laying under the ground of a chip 703 are performed in the condition before 
the thermosetting resin in said sheet-like object 704 hardens, are heated further, 
are stiffened, and stiffen completely the thermosetting resin of said sheet-like 
object 704, and the thermosetting resin of a conductive paste. Thereby, the 
sheet-like object 704, a semi-conductor 702, and a circuit pattern 701 paste up 
firmly mechanically. Moreover, electrical installation of a circuit pattern 701 is 
similarly performed by hardening of the conductive paste of inner beer 705. At 
this time, beforehand, said sheet-like object 704 is further compressed by the 
thickness of the circuit pattern 701 on the mold release carrier 700, and a circuit 
pattern 701 is also laid under the sheet-like object 704 with it. Thereby, a circuit 
pattern and a module front face can form the core layer 706 with built-in 
components of a smooth condition. 

[0061] Next, a multilayer module like drawing 7 (h) is producible by carrying out 
alignment of the mold release carrier 710 in which the sheet-like object 707 
produced by drawing 7 (g) carrying out like drawing 7 (d) a core [ the core layer 
706 with built-in components produced by doing in this way ] and the 
membranous part article 71 1 were formed, piling it up, and carrying out heating 



pressurization. Finally the multilayer module of this invention completes the mold 
release carrier 710 by exfoliating like drawing 7 (i). Thus, the module with built-in 
components which contained still higher-density and various functions by using 
the mold release carrier in which the core layer which built in the semi-conductor 
and the chip, and a circuit pattern and a membranous part article were formed is 
obtained. 

[0062] Drawing 8 (a) - (d) is the sectional view showing the manufacture 
approach of the module with built-in components obtained by carrying out a 
laminating to a multilayered ceramic substrate. Drawing 8 (a) shows the core 
layer 805 which built in the components shown by drawing 6 (e). Subsequently, 
the condition of drawing 8 (b) having carried out alignment of the sheet-like 
object 810 in which inner beer 81 1 was formed, and the sheet-like object 812 
which formed inner beer 813 similarly as shown in drawing, and it having piled it 
up using this core layer 805 and multilayered ceramic substrate 809, and having 
piled up copper foil 814 further is shown. Next, as shown in drawing 8 (c), by 
carrying out heating pressurization of this layered product, the thermosetting 
resin in said sheet-like objects 810 and 812 hardens, and a core layer 805, a 
multilayered ceramic substrate 809, and copper foil 814 paste up firmly 
mechanically. And as shown in drawing 8 (d), the module with built-in 
components with which the multilayer ceramic and the core layer with built-in 
components were unified is completed by processing copper foil 814 finally, 
considering as a circuit pattern, and forming the solder ball 815. In addition, a 
multilayer ceramic wiring board is produced using the green sheet which consists 
of a low-temperature baking substrate ingredient which uses glass and an 
alumina as a principal component. That is, a through tube is formed in the green 
sheet by the ceramic ingredient which can be calcinated at about 900 degrees C, 
and it is filled up with the ********-strike which becomes this through tube from 
fine particles of high conductivity, such as copper or silver, and forms by printing 
a circuit pattern with the same conductive paste further, the laminating of two or 
more green sheets which carried out in this way and were produced is carried out, 



and it is obtained by calcinating further. Thus, the high temperature conduction 
ingredient which uses as a principal component the high dielectric constant 
ingredient which uses barium titanate as a principal component according to the 
purpose, alumimium nitride, etc. may be used for the ceramic substrate 
ingredient produced, and the circuit pattern of the outermost layer of a ceramic 
layered product may be formed, does not need to perform only inner beer 
formation, and does not need to form a circuit pattern. Moreover, in drawing 8 (a) 
- (d), although the ceramic substrate of one sheet was used, by the two or more 
sheet sheet-like object, the laminating of the substrate which consists of said 
various kinds of ceramic ingredients may be carried out to coincidence, and it 
may be formed in it. 
[0063] 

[Example] Hereafter, this invention is explained to a detail based on an example. 
[0064] (Example 1) On the occasion of production of the module with built-in 
components of this invention, it states from the production approach of the sheet- 
like object by the minerals filler and thermosetting resin first. In order to produce 
the sheet-like object used for this example, a minerals filler and liquefied 
thermosetting resin are first mixed with a stirring mixer. The used stirring mixer 
feeds the solvent for viscosity control into the container of a predetermined 
capacity a minerals filler, thermosetting resin, and if needed, it is made to revolve 
around the sun, rotating the container itself, and even if viscosity is comparatively 
high, sufficient distributed condition is acquired. The combination presentation of 
the carried-out sheet-like object for modules with built-in components is shown in 
Table 1 and 2. 
[0065] 
[Table 1] 
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[Table 2] 
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[0067] The concrete production approach takes weighing capacity and the 
specified quantity of the mixed paste-like mixture by the above-mentioned 
presentation, and is made to trickle them on a mold releasing film. Mixed 
conditions fed the minerals filler and said epoxy resin of the specified quantity 
into the container, and mixed them with the kneading machine this whole 
container. While a kneading machine makes a container revolve around the sun, 
it is carried out by the approach of making it rotate, and kneading is performed in 
a short time for about 10 minutes. Moreover, the polyethylene terephthalate film 
to which mold release processing by silicon was performed on the front face with 
a thickness of 75 micrometers as a mold releasing film was used. The mold 
releasing film was further put on the mixture on the mold releasing film made 
dropped, and it pressed so that it might become fixed thickness with a 
pressurization press. Next, the mold releasing film of one side was made to 
exfoliate, mixture was heated the whole mold releasing film, and it heat-treated 
under the conditions whose adhesiveness remove a solvent and is lost. The 



temperature of heat treatment conditions is maintenance for 15 minutes at 120 
degrees C. Thereby, said mixture turns into a sheet-like object without 
adhesiveness with a thickness of 500 micrometers. Since hardening initiation 
temperature is 130 degrees C, under said heat treatment conditions, said 
thermosetting epoxy resin is in the condition (B stage) of not hardening, and can 
carry out melting again with heating at subsequent processes. 
[0068] Thus, in order to evaluate the physical properties of the produced sheet- 
like object, the heat press was performed, the hardened material of sheet-like 
mixture was created, and the elastic modulus of a hardened material and glass 
transition temperature were measured. The conditions of a heat press 
sandwiched the created sheet-like object with the mold releasing film, at 200 
degrees C, with the pressure of 4.9MPa, carried out the heat press and 
performed it for 2 hours. The elastic modulus and glass transition point (Tg) in a 
room temperature of a hardened material are shown in Table 1 and 2, and the 
temperature characteristic of an elastic modulus is shown in drawing 9 , 
respectively. The elastic modulus in the room temperature of a hardened material 
is about 8 GPa extent from about 0.7 GPa extent, and the thing using the epoxy 
resin of 36.5GPa(s) as an example of a comparison also prepared it as it was 
shown in Table 1 and 2. Moreover, it evaluated also about what mixed the epoxy 
resin with which glass transition temperature differs like Example 2. In addition, it 
asks for glass transition temperature from Tandelta which shows the viscous 
behavior of an elastic modulus based on the temperature characteristic of elastic- 
modulus E' as shown in drawing 10 . It is what showed the temperature 
characteristic of elastic-modulus E' of Example 2, and, as for drawing 10 , the 
point of inflection of Tandelta shows that the glass transition points of this mixture 
are 50 degrees C and 130 degrees C, respectively. 
[0069] The sheet-like object in the condition of having the above physical 
properties and of not hardening was cut into predetermined magnitude, and the 
through tube with a diameter of 0.15mm was formed in the location at equal 
intervals whose pitch is 0.2mm - 2mm using carbon dioxide laser. To this through 



tube, as a conductive paste for beer hall restoration, globular form copper grain 
child 85 mass % with a mean particle diameter of 2 micrometers, As a resin 
presentation, bisphenol A mold epoxy resin (product made from oil-ized shell 
epoxy "Epicoat 828") 3 mass %, and guru SHIJIRU ester system epoxy resin 
(Tohto Kasei make "YD-171") 9 mass %, It was filled up with what kneaded 
amine adduct curing agent (Ajinomoto make "MY-24") 3 mass % with 3 rolls as a 
curing agent with screen printing (refer to drawing 6 (a)). Next, the 
electroconductive glue which becomes copper foil 600 which roughened 35- 
micrometer one side from silver dust and an epoxy resin about a semi-conductor 
601 and a chip 604 performs flip chip mounting. Thus, alignment of the copper 
foil 600 which mounted the produced semi-conductor, and the copper foil 600 
with a thickness of 35 micrometers which was prepared separately and which 
carried out one side roughening processing is carried out to a sheet-like object, 
and they are inserted into it. At this time, the roughening side of copper foil has 
been arranged so that it may be on a sheet-like object side. Subsequently, 
heating pressurization is carried out for 5 minutes by the press temperature of 
120 degrees C, and pressure 0.98MPa using a heat press. Thereby, in order that 
the thermosetting resin in said sheet-like object 602 may carry out melting 
softening with heating, a semi-conductor 601 and a chip 604 are buried into a 
sheet-like object. Furthermore, whenever [ stoving temperature ] was raised and 
it held for 60 minutes at 175 degrees C. The epoxy resin in a sheet-like object 
and the epoxy resin in conductive resin harden by this, and the core layer 605 
which a sheet-like object, a semi-conductor, and copper foil pasted up firmly 
mechanically, and the conductive paste pasted up electrically (inner beer 
connection) and mechanically with said copper foil is obtained. The copper foil of 
the front face of a core layer 605 under which this semi-conductor was laid is 
etched with an etching technique, and an electrode pattern with a diameter of 
0.2mm and a circuit pattern 600 are formed on an inner beer hall. 
[0070] Thus, it multilayers using the produced core layer 605. The used sheet- 
like object used the carbon-dioxide-laser processing machine for what applied 



the epoxy resin (Japanese Lec make "EF-450") as adhesives to both sides of an 
aramid film (Asahi Chemical make "Aramica") with a thickness of 25 micrometers 
to the thickness of 5 micrometers, and performed hole processing to it. What the 
processed bore diameter is 100 micrometers and filled this up with the above- 
mentioned conductive paste was used (refer to drawing 6 (f)). Thus, alignment of 
the sheet-like object in which the glue line was formed was carried out to both 
sides of said core layer 605, it was put on the produced organic film to them, and 
heating pressurization of the copper foil 608 with a thickness of 18 micrometers 
which carried out one side roughening processing was carried out further in piles. 
And pattern formation of the copper foil 608 of the maximum upper layer was 
carried out, and the module with built-in components was obtained. 
[0071] As reliability evaluation of the module with built-in components produced 
by this approach, the moisture absorption reflow trial and the spalling test (heat 
cycle test) were performed. The moisture absorption reflow trial was performed 
because a maximum temperature lets once the module with built-in components 
held under conditions of the temperature of 85 degrees C, and 85% of humidity 
for 168 hours pass to a belt type reflow testing machine for 20 seconds at 240 
degrees C. Moreover, an elevated-temperature side holds for 30 minutes each at 
the temperature which is -40 degrees C, and a 125-degree-C and low 
temperature side is [ a spalling test ] 1000 cycle ********. 
[0072] When the resistance of the inner beer connection (100 inner beer is 
connected to a serial) formed in incore one with built-in components was less 
than **10% as evaluation after each trial, it considered as the excellent article, 
and that to which an open circuit and 10% or more connection resistance went 
up was made into the defect. Moreover, what does not have an open circuit of 
the plane of composition of the built-in components and degradation of the 
components engine performance as a valuation basis of built-in components was 
used as the excellent article, and it carried out to the thing from which the 
electrical connection of built-in components changed **10% or more like inner 
beer, or the poor thing from which the components engine performance changed. 



At this time, geometrically a crack did not generate the semi-conductor module 
and especially abnormalities were not accepted with ultrasonic test equipment, 
either. In addition, as built-in components, the chip resistor (20 pieces), the chip 
capacitor (20 pieces), and the semi-conductor for a test (one chip: 30 connection 
terminals) were used. The result of the reliability evaluation is shown in Table 3. 
[0073] 
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[0074] If the range of the elastic modulus in a room temperature is 0.6 or more 
Gpas and 10 GPas or less so that clearly from Table 3, it turns out that good 
dependability is acquired. Since the modulus of elasticity of a room temperature 
is especially high in the example of a comparison, inner beer connection and 
degradation of built-in components are conspicuous with the stress stress at the 
time of a thermal shock. To the stress produced according to the difference of 
each coefficient of thermal expansion, if this has a high elastic modulus, it will 
serve as high stress, and it is considered because the components connection 
which stress concentrates is disconnected. Moreover, in the example of a 
comparison, since glass transition temperature is high, an elastic modulus is 
considered to be based on a high thing also at an elevated temperature. 
Compared with it, comparatively high dependability is acquired from Example 1 
in Example 3. In Example 2 using the epoxy resin of two classes with which 
especially elastics modulus differ, since an elastic modulus falls greatly with the 
rise of temperature even if the elastic modulus of a room temperature is not so 
low (refer to drawing 10 ), it is thought that high dependability can be held. 
Moreover, although it has the engine performance good about a spalling test in 



the electrical insulation material of the example 1 with the lowest elastic modulus 
of a room temperature, in a reflow trial in the moisture absorption condition, 
dependability is a little inferior. Although this is the dependability of extent without 
a real use top problem, since moisture absorption becomes large, what has a low 
elastic modulus poses a problem by moisture absorption reflow trial more than 
this. Therefore, in order to acquire still better dependability, it is clear that it is 
good to use the epoxy resin which has two or more elastics modulus and glass 
transition temperature like Example 2. 

[0075] Thereby, it turns out that adhesion with firm semi-conductor and module is 
obtained. Moreover, as for the inner beer connection resistance by the 
conductive paste, most did not have the initial engine performance and change in 
a core layer and a wiring layer. 

[0076] (Example 2) Example 2 of an example 1 and the example of the module in 
which the semi-conductor was made to build using the same sheet-like object are 
shown. 

[0077] The sheet-like object 704 with a thickness of 500 micrometers which filled 
up with the conductive paste the through tube produced on the same conditions 
as an example 1 was prepared (refer to drawing 7 (d)). Next, copper foil with a 
thickness of 70 micrometers was used as the mold release carrier, and copper 
with a thickness of 9 more micrometers was formed on the mold release carrier 
with electrolytic copper plating. A circuit pattern is formed using this mold release 
carrier, the mold release carrier in which copper with a thickness of 9 
micrometers was formed - FOTORISO - chemical etching is carried out by law 
and the circuit pattern 701 shown in drawing 7 (a) is formed. Thus, the solder 
bump performed flip chip mounting for the semi-conductor and the chip on the 
produced mold release carrier with a circuit pattern. Furthermore, the 
membranous part article was formed by printing on the mold release carrier 
which has another circuit pattern. The membranous part article 71 1 is resistive 
paste which mixed carbon powder to thermosetting resin. Printing was performed 
with the existing screen printing. 



[0078] Thus, alignment of the mold release carrier which mounted the produced 
semi-conductor, and the mold release carrier which has only the circuit pattern 
prepared separately is carried out to the sheet-like object 704 filled up with said 
conductive paste, and it is inserted into it. At this time, the circuit pattern has 
been arranged so that it may be on a sheet-like object side. Heating 
pressurization of this is carried out for 5 minutes by the press temperature of 120 
degrees C, and pressure 0.98MPa using a heat press. Thereby, in order that the 
thermosetting resin in said sheet-like object 704 may carry out melting softening 
with heating, a semi-conductor 702 and a chip 703 are buried into a sheet-like 
object. Furthermore, whenever [ stoving temperature ] was raised and it held for 
60 minutes at 175 degrees C. The epoxy resin in a sheet-like object and the 
epoxy resin under conductive paste harden by this, and a sheet-like object, a 
semi-conductor, and a circuit pattern paste up firmly mechanically. Furthermore, 
a conductive paste pastes up electrically (inner beer connection) and 
mechanically with said circuit pattern 701 . Next, the mold release carrier of the 
front face of a hardened material under which this semi-conductor was laid was 
exfoliated. Since a mold release carrier has a glossy surface and has formed the 
wiring layer in electrolytic plating, it can make only the copper foil which is a mold 
release carrier exfoliate. The core layer 706 in which components were built in 
this condition has been formed. Subsequently, a wiring layer is further formed 
using this core layer 706. By this approach, in order to use the mold release 
carrier which formed the circuit pattern beforehand, the module after hardening 
serves as a flat core layer by which the circuit pattern was also embedded in the 
module. By this, a detailed multilayer interconnection can be formed in a core 
layer front face. Moreover, a sheet-like object is compressed by the thickness of 
a surface circuit pattern by laying a circuit pattern underground similarly. 
Therefore, the electrical installation of a ********-strike with good dependability is 
obtained. 

[0079] Subsequently, a multilayer-interconnection layer is further formed using 
this core layer which built in the semi-conductor and the chip. It puts like drawing 



7 (g) using the mold release carrier 700 which has the circuit pattern 701 which 
formed the membranous part article 711 in both sides of the above-mentioned 
core layer further using the sheet-like object with a thickness of 100 micrometers 
filled up with the conductive paste produced in the example 1 . On the same 
conditions as the above, heating pressurization is carried out, this is stiffened, 
and the circuit pattern 701 and the membranous part article 71 1 on a core layer 
and a mold release carrier are made to unify. Furthermore, the module with built- 
in components of this invention is obtained by exfoliating the mold release carrier 
710 after hardening. Thus, by using a mold release carrier, wet processes, such 
as chemical etching, become unnecessary at the time of substrate production, 
and a simply detailed circuit pattern is obtained at it. Moreover, since the mold 
release carrier using an organic film can estimate the mounting engine 
performance before building in components, there is effectiveness according to 
rank that faulty components are fixable on a mold release carrier. 
[0080] As reliability evaluation of the module with built-in components produced 
by this approach, the moisture absorption reflow trial and the spalling test (heat 
cycle test) were performed. The moisture absorption reflow trial and the spalling 
test were performed under the same conditions as an example 1 . Geometrically 
at this time, a crack did not generate the semi-conductor module, and especially 
abnormalities were not accepted with ultrasonic test equipment, either. Thereby, 
it turns out that adhesion with firm semi-conductor and module is obtained. 
Moreover, the inner beer connection resistance by the conductive paste, built-in 
components connection, and the components engine performance did not almost 
have the initial engine performance and change, either. 
[0081] (Example 3) The example which produces a still higher-density module 
using the core layer and multilayered ceramic substrate in which the semi- 
conductor was made to build using the same sheet-like object as Example 2 of 
an example 1 is shown. 

[0082] The core layer 805 which built in the semi-conductor 802 produced on the 
same conditions as an example 1 was used (refer to drawing 8 (a)). The 



thickness of a core layer is 300 micrometers. Next, a glue line performs a 
laminating for a multilayered ceramic substrate 809 and said core layer 805. In 
addition, a ceramic multilayer-interconnection substrate is produced using a 
green sheet (Nippon Electric Glass make "MLS-1000") with a thickness of 220 
micrometers it is thin from the low-temperature baking substrate ingredient which 
uses glass and an alumina as a principal component. Namely, a multilayer- 
interconnection substrate performs hole processing with a diameter of 0.2mm to 
this green sheet by the puncher as a through tube. Use the silver dust object of 2 
micrometers of mean diameters as a principal component at this through tube, 
and it is filled up with the ********- s trike which mixed the terpineol solvent with 
ethyl cellulose resin. Furthermore, it produced by forming by printing a circuit 
pattern with the same conductive paste, carrying out the laminating of two or 
more green sheets which carried out in this way and were produced by the 
pressure of 4.9MPa(s) with the temperature of 70 degrees C, and calcinating at 
900 more degrees C in 1 hour. 

[0083] Next, a through tube is formed in the sheet-like object produced like an 
example 1 , the sheet-like objects 810 and 812 with a thickness of 100 
micrometers further filled up with the conductive paste are prepared, and the 
unified module which carried out alignment of said core layer 805 and 
multilayered ceramic substrate 809 like drawing 8 (b), piled them up, and carried 
out heating pressurization is produced. At this time, copper foil 814 may be 
united with the sheet-like object of the lowest layer in piles, and a circuit pattern 
may be imprinted using the mold release carrier which formed the membranous 
part article like drawing 7 (a). In addition, a solder ball can be mounted in the 
circuit pattern of the module formed by doing in this way, and it can consider as a 
connection terminal. 

[0084] As reliability evaluation of the module with built-in components produced 
by this approach, the same moisture absorption reflow trial as an example 1 and 
the spalling test (heat cycle test) were performed. Though it was the composite 
module by which the laminating of the semi-conductor module was carried out to 



the ceramic substrate at this time, geometrically a crack did not occur and 
especially abnormalities were not accepted with ultrasonic test equipment, either. 
Thereby, it turns out that adhesion with firm semi-conductor and module is 
obtained. 

[0085] Moreover, in order to evaluate modular shock resistance, the shatter 
strength dropped from height of 1.8m was evaluated. Specifically mounted the 
completed module with soldering on the glass epoxy group plate, and set to the 
container made from aluminum, and it was made to fall on concrete, and 
investigated whether a module would be damaged. Only in the case of said 
ceramic substrate produced as an example of a comparison, the crack arose in 
the moiety, but there was no generating of a crack by the module of an example 
3. Also from this, it is thought that some which were pasted up by said sheet-like 
object have the work as a stress relaxation layer which is not obtained only by 
the ceramic substrate, and it can be called the effectiveness according to rank of 
this invention. 

[0086] Moreover, the inner beer connection resistance by the conductive paste 
did not almost have the initial engine performance and change, either. 
[0087] 

[Effect of the Invention] Since according to the module with built-in components 
of this invention active parts and/or a passive component can be laid under the 
interior and a circuit pattern and the multilayer interconnection by the electric 
insulation layer can moreover form at least in the one side at coincidence by 
using the sheet-like object by thermosetting insulation resin and the mixture of a 
high-concentration minerals filler as explained above, a very high-density module 
is realizable. Moreover, it is possible to control thermal conductivity, a coefficient 
of thermal expansion, and a dielectric constant by selecting a minerals filler. This 
can make the coefficient of thermal expansion of the direction of a flat surface 
almost the same as a semi-conductor, and is effective also as a substrate which 
mounts a semi-conductor directly. Furthermore, it is effective by raising thermal 
conductivity also as a substrate which mounts the semi-conductor which needs 



heat dissipation. In addition, it is also possible to make a dielectric constant low 
and it is effective also in the substrate of loss low as an object for RF circuits. In 
addition, the module with built-in components which has high dependability to 
heat stress, such as a spalling test, by making the elastic modulus in the room 
temperature of thermosetting resin and glass transition temperature into the 
specific range is realizable. 

[0088] Moreover, according to the manufacture approach of the module with 
built-in components of this invention, process into a sheet-like object the mixture 
containing the thermosetting resin in a minerals filler and the condition of not 
hardening, and a through tube is formed. What prepared the sheet-like object 
filled up with conductive resin, formed the circuit pattern in one side of a mold 
release carrier upwards, and mounted active parts and a passive component, 
The module with built-in components of this invention is obtained by carrying out 
alignment of said sheet-like object, piling it up, piling up by carrying out the circuit 
pattern side of the mold release carrier which has a circuit pattern on said mold 
release carrier produced further separately inside, making said sheet-like object 
carry out flasking unification, and making it harden by heating pressurization. 
Furthermore, the membranous part article which takes out the circuit pattern 
formed on the mold release carrier at this time, and is used as an electrode can 
also be formed in coincidence. Since a circuit pattern can also be laid under said 
sheet-like object while it is realizable by this by the approach with the very high- 
density simple module having active parts or a passive component, a module 
with a smooth front face is realizable. Thereby, since there is no level difference 
of a circuit pattern in the front face of the module of this invention, components 
can be further mounted in high density. 

[0089] Moreover, since the manufacture approach of a module with built-in 
components of having the multilayer structure of this invention can also form a 
multilayered ceramic substrate in coincidence at a inner layer, it it not only can 
build in active parts, such as a semi-conductor, and passive components, such 
as a chip resistor, but can realize a very high-density module. Moreover, since 



the laminating of the ceramic substrate which has various engine performance 
can be carried out to two or more coincidence, a very highly efficient module is 
realizable. 

[0090] As mentioned above, since this invention can build active parts and a 
passive component in a module and can connect between circuit patterns from 
inner beer, it is realizable by the approach with a very high-density simple 
module. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the module with built-in components which 

has the multilayer structure by one example of this invention. 

[Drawing 2] It is the sectional view of the module with built-in components which 

has the multilayer structure by one example of this invention. 

[Drawing 3] It is the sectional view of the module with built-in components which 

has the multilayer structure by one example of this invention. 

[Drawing 4] It is the sectional view of the module with built-in components which 

has the multilayer structure by one example of this invention. 



[Drawing 5] It is the sectional view of the module with built-in components which 
has the multilayer structure by one example of this invention. 
[Drawing 6] It is the sectional view showing the production process of a module 
with built-in components which has the multilayer structure by one example of 
this invention. 

[Drawing 7] It is the sectional view showing the production process of a module 
with built-in components which has the multilayer structure by one example of 
this invention. 

[Drawing 8] It is the sectional view showing the production process of a module 
with built-in components which has the multilayer structure by one example of 
this invention. 

[Drawing 9] It is drawing having shown the temperature characteristic of the 
elastic modulus of the electrical insulation material of a module with built-in 
components. 

[Drawing 10] It is drawing having shown elastic-modulus E' and Tandelta of the 
electrical insulation material which is one example of the module with built-in 
components of this invention. 
[Description of Notations] 

100, 108, 200, 208, 300, 306, 400, 407, 500, 504, 507, 514, 609, 701, 709, 801, 
807 Circuit pattern 

101, 201, 301, 401, 501, 601, 702, 802 Semi-conductor 

102, 106, 202, 206, 302, 305, 402, 405, 502, 803 Electric insulation layer 

103, 107, 207, 303, 307, 403, 406, 503, 508, 511, 513, 603, 607, 705, 708, 804, 
808, 811, 813 Inner beer 

104, 204, 604, 703 Chip 

105, 205, 304, 404, 505, 605, 706, 805 Core layer 
209 Penetration through Hole 

408 Capacitor 

409 Resistor 

506 806 Ceramic ingredient layer 



509 809 Multilayered ceramic substrate 

510, 512, 602, 606, 704, 707, 810, 812 Sheet-like object 

515 815 Solder ball 

600, 608, 814 Copper foil 

700 710 Mold release carrier 

71 1 Membranous Part Article 
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•fe y S -y ^aHW t JS«S<ifcimE<BWirt*t v a-rt'T 
fc*«ttfflllifr6**1IR«4v^t'7£*U BfflB 

[00 2 3] iftti"). BH|WW'k5S7?35' 

fSB!***)/]^ H-b? S -y 7 ISrfiJffl L . ><X 3 y 
fytiWM««#i:li*^»WWr 9 S -y 71Sr*iJ 
ffl-fSClfctfTt'*. 

[00241 4*:, ^fSBJto&iftrtiK* S^a-iHi, 19 
C J: 0 . 9&ffi«£(csa* F*lK Lfc 3 y* 

#ftSIT#*. 

[0025] a*. *jwB<oasiftrtatya-/wi, n 

A^fciPfrfcaUffifciJ^ i: fc 1 oT"J>* £ b tm. 



**. 

[0026] 4£. *WI<0&ti,ftmiSz.-Mt. w 

m#%®&&tK t tr/ps-^youi* y? 

TJ>*c:i:#a4Lv>. 

[00271 4*:, *mfr®&ftm* ! s*-iw$i& 
mat. t i>mmm7 < v-bmAmmm®. 
m®m>t>%im,Gmi'-hmzmxi, mm® 
my a 5- 1 mmmvfmitm^frbzz, y- b 
«iwcwkl«:»jku. mmmnizmm&mmitm 
u «s±t=«abawiiav/xtt«tt«BiHifeie»L. w 

izmzmhx m&wmsjtv/'Xitmiffih £ frie 

*#J*3-rCri7l*fMcU «I«W7 -{ 5-t*flMk 
««««!fflMttt«t»6»fe*6a^»^- bXttWfflC* 

[0028] znumtz* o , ®%%xmx'*m#%b' 
3Tmmzhmfw-y*mi$.x'$& 

<T)X\ mziih®B&i:*i;*-/\sb%h. St. ^155(0 
•IT**. 

[ 0 0 2 9 ] ttz. *»!BWa5iftPWt>'*a-;W)«3S 
£t*W4Lv\ 

trnt. b hmm? < y-bxmvmcr&m. 
ftttfflB*»fe«r*a^«is- y- htttani l , mm® 
«7 ^ 7 - 1 ^m\tm&<7y»mmmifr hWs- v 

■t&mmm** o Tm8,m£wizmmmiuzmm. 
mmftmuzi'-bmm%iibitixni3<. m 
ii%m&&w/xizmi!)®fi,£mi->- bmmz®& 
HWkStfT stiWRaiiE*- * £ 1 1 j: o . fiiey- n 
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mmmmmmm** y rmmLx-arm^m 
u maty 4 9-tMwmmmMM*t>* 

7b £iffi£hitLXnt>iT-tomaE-t&Z kT-*ft 
U li5ie^^y7£!HMtl>;fc£#tafc-n>. 
[0031] ClOtfiBcJ: 0 . IMaiS;?***** 
olB»«iiW»f-!'7liajt. f-vrnyr^'Srt'WSifi 

#!>. Sic. aroflflM^-yofcjfcfc^fcJ: "J 

[ 0 0 3 2 ] ^BflWSSftrtiffi^ is*-fwm 

mat. «iE3rJB<o±Kffla^*rii-LTafe6K«/< 
^-^Sr^iSL^Mie)^^^ yrt*^T, wise 

[ o o 3 3 1 at . *i6"»)«iftrtK* is i.-iwmm 

imt, WRBWWIWW*. »JRXti*ill*7 
[ 0 0 3 4 ] *f&"»0Siftrt8pE j/'a-ywaBI 

la^nsiar^w^fsoas.aiisiffifciKfiEMfflfLtsim 
^-h^trnzitxtimamtiz. t k j: o . vre 

wsbvixntiXiifmnEmtLtztk. a7mi>%#> 

[0035] 0 . «*«rrt»Ufe37**a* 

tut. aaw>jia^u-*-/utt««r*w44W«t 



[0036]**:. *3tfm^Pm*i'x-A*M& 

ma. t hmmy < y-tmitvmvm 

®y 4 7- tm>\wm<nmtm®W)->h%h : s- v 
**fcjGWL*»j«u mmmmzmm&mmzitm 

sis** y 7»e«k^- v±fciaB«flatf/xtts 

-rsfriESis^ * y 7<o«Aim(ci!riBftii7L(cira 

IB5M»»iftftV/»il6»»ift*inE^- b ttntcgft 

airaeft*JMM>ii£*+ y 7£m«lt37jb*#js 

U7k*ffla^<y*LTMfcTMMniEWfl;UJttt, 3 

[0037] ztLizx*). KShimuzirmim 
bix. fttomMz/is-K-frmzzcotzmt 
hz\b ifx'h<r>x\ iMim>x msx-h h . 

[ 0 0 3 8 ] *%,W<V&&ftm*i>3.-il>cr)mm 

ffites b i>mmny 4 7-b*mtim<nim 
mmmfrhzmsmi'-hmzMTi. masm 
®y4y-b miWBcmmtmmfrt>%z> x- h 
mesmjitmu mmmmzmnftm^zitm 

ms*^ y rwi^^-yitcfln&gpfp^/xus 

tSiiMS* ^ y7Wg|5p a n ^ffi(CHirIE«a7LK«« 

-h«*taas-fr-*wi:8-*T37«t»*L. mrte 
3 r« j: o HuiesiS!* * y 7 mm l . DnEsnsaF^) 

37»co^< fc tfrffltcf y7-t'7tEI8A^-y 
SnffiLT, Kria37Jg4»<0f»®flittiaiii2rS^S-ti:Tlir[ 

te-fc 557 9msib m^hzb zmb -ti . 
[00393 zwmtzx o . ±mmmxmig.x' 

[0040]**:, *WR0>®mft : ZV*->MW& 
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tyzmmztizz burnt u\ ztnzxK>mz. m 

[004 1] 

imwrnmnrnm] ^wmwrni c^mmt ix. 
MnitziRsm^zim&mmmfonmmz. io 

'jrZKthftmiz, wmM®tm®^?->tfw.m 
m.w-><r>ffl*m'mmuz±h4 yi—t'rxi$ 

mthh<r>X\ R^tihZftmifcaTmJtlzWM;*? 

->zmmj&xBf&uzh<?)x\ zh*bxm®%%m 
%Bms:mitz>zttfX'Z&. 4^, wmy<7- 
<nmx\ ^mnmm.m^^mwbmmt 
x\ Lfr^mmmtt5-t&z\ttf-*i&xbz>. & 

U»iBi*rt»Ufc19IB3rJB^Sr< t t*HS®7 4 y 

»c*Mt**tt*#o. 6-ioGPawigfflti-si 

[ 0 0 4 2 J ^Wfflrtl^y'A-yWi JSfflMttt 
5 x ? Wfcnii 3 CitttTAUtt S < . 2 0 0 

°cWM.<nm&xiN®tf-hztx'fthixh. ttz, ft*<o 

mmmzYc^. mmny < y-zmmx^&nx, 
msmm. 

ttfX'Z&bvomivib&tf&h. armtz 

JBKtlJB S- Silt h Z)V—fc -)\,m& b lXij^\ Z 

titzx^ mxmmwmm^&mMtis* 
iz&mx-hi. H«t3rJB±t»j«snfc^JBtto» 

[0043] tti. m2(omm*. ^<tt«anc7 

fc. b t> 1 otUi^>1IB»SHliatf/X{i«»»ift 
7 5 x ?S«**&«$*l*:ti}i§T' fttffAlWES'*- 



Ntt6 k 1 1 C-fe 7 S 7 7 S^OJtoS/? <0ffi££{tf 
tffto£ b tfX'Z h . BP*>, -fe 5 5 7 ?2K(iSttK£ 
MW^refiTftSHr^O**. f$m^£ 3 A>4> 1 0 0 0 Og 

1 9 7 -/ ? jW£ 1 *v «v «tt MW* 1 V a- 
[0044] SS3<0!MWi. ^< t fcita«7 
fc, ^< fc t lotXhWlEirajfcaV/XJiglWSMii 
J: >5«r& -f >i—t'T SrWTS n 7flO'>^r< t tfrffi 

to-r**. ztuzx"). mtiT&tiiiuzftmt&bk 

Uzzi TJt±.tzJ»HL $ tifzWUM C t» K«OSfl*«»jS 
[0 04 5 ] SB4<0JBa»4. SBfnrt^y'a-^ 

nmmumizmti t otJ)I> . ip*>, 

L, Jtil?L*»jSLT»mfifflll*^«Lfcx-h«!lij 
foTH?IBSBgBp a p^SglSa5n D B^H!liex-h«%{cJifi$ 

•ti:, R-omitzitx z rmmfci. mzmmm® 
mmmxLxm^-ym^t^. mz, urn 
®y < y-b mmm<7)*mmmm* htah a^f*i 

x- hX*illBBK:i»Ji*»J«Lfclr«7 -f yUAtaffl 
?L£ BfS. L . ffiefijiTLKSimitffiliSr^ Lfc 

[0046] m5^©«<i, fflMm*:**-^ 

nmmmizmhtox-ibh. *m®y<y- 
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mnw&w- y mimm* * v rm$3k 
mmizmmmiiizmmmmjtm y- httmt 

mm<t l=5tv ^&®xntf*mE. i x mizmmRv 
/xitmu&mmy- hmizmm-t-i^it^ 
x^rmzmmk. w=, m&rmz'ommm* 

£>f V^-V7tmk>*? b h 2®tt±M 
&Llt:±7$-v7mmznteXto&LX. B?lB3Til+ 

crgmimmfiiimtzvx fria-fe y s * 

[0 047] ±IEiat<OJfflWK:*iV^. -te5$-y?S« 

[ o o 4 8 ] <xc , sMM^HMnire s> * 

5. 

[ 0 0 4 9 ] 0 1 <is #f&Bj!^p 3 prtjg*i''a-/l'<0« 

m&jitmmfflX'bh. Hitasnt, looianri 

1 0 5 SfifcEfB/t^-yT* 0,101 
ffiiK^-y l o OifcS^Sftfcf^ttHfC**** 
#c7y<7f-y7T'J>l>. 104liflMMcKII>'«* 

-y i o o±»cii»sii«wi^t»4f-*7»? 
hr> . i o 2{i4i«s®7 < 9-fcj»wkffiii»oa^s 

3(±3tjii o st^jfrsftjtia&'^-yi ooora 

£*StWfc«tt**-f y7-t'7T$>&. WC, 106 

«3ra i o 5o±tc»jfis*ifc«sue««"c* o . i 

0 8,10 l\$*ti*ftM±M<?)W8krt9-yb4 
p a pl 04£|*I&U K-omm^SM^-yi 08O± 

[0050] fifBMLttfflilit LTU\ Witfx,-!?* 

ti(?>®m®j8.izttixmmi8M&mi> L<\tmx& 
mmmy< y-ttxit, ai 2 o 3 . m s o, b 

N. AIN. Si O&Zmf&ZttfX'Zh. 

•xmx'btuf. mmy < y-tfmt&mmsm 
tvt&zbhsimx-ki. 

[ 0 0 5 1 ] @2(i, ^^aJfirt^txa-^OSiJ 



«flUS**"fBrHH"C*6. H2<z&ivc. 209Jia 
712 0 52Wf37«0±(C»rtSflfcBlll*JBW 
& J: o lzm^ixt:MM^-^-)VX'hi . Kil*^ 
-*-;l/2 0 9tC«tO, 3T«2 0 5t371OMfflC 

»*s*ifcB«/ y 208 zmmizmmt h Z b 
~/vtcb'i / zmmi'hzbf)<x'Z&. *J3. «iix;i^-* 

-)V2 0 9fct H Uil^lz-f-JOZfeJ: "JJtJ&ttfllO: 

w-yzmm-hzbifix-zh. 

I 0 0 5 2 ] H3I4, 4sW9W)»Birt*E^*-^a( 
<0«BE*^'tWiiiH , C*4. H3fcfc«-vt. 3 0 5^:3 
TJf 3 0 4 0±lC^ $ tltz%$S,tmteX't> *) . 3 0 6 

ii-£com§ygi*Ji3 o 5co±tc^$n/cK«^^-y 
mmiefcfyf 3 o 5tt^tt<oi6tmiii#«ffl-c 

J:0^y7-t'73 0 7S-JpiL-craa$-ti-. »M 
««H^«y*, WWRX v^fcJ: 9iaMit»*U Wlz 

mw?* vvvmx-ffl&w-ysoezmm-hz 
bx-msumm3 0 5m^tn,. zcoxmm 
TMtmozbx\ mminmmmhti, mm 
mm 3 o 5tzj»fM,t:ma»*mix4 yi—t'r 
307 tm&X'* h. *fc . * *mc«wi 

«KIMISrfflfl:"t*i fcT'fflcDEH^-y 3 0 60S 

«5sjsst3$ < thzb mmx-h i . 

[0053] H4<5, aHHH^tfiftlWES/a-rt^ai 
OWrttS-fKIBBrc**. H4ttiaii:BI*(c, ^ 
tt4 0 1 $rrt^Uc3 7«4 0 4O±tC^UcEiH^' 
^-^4 0 7 1 >f y7-h*74 0 6 , l;^^a4 0 5 
SWUtv^. JEK. 37JB4 0 4Wj:k:»*Sfi!tE 
H^^- y 4 0 7 SrK 0 Hi LT«fiii: 1 5ItS?»Wi 
tf&tlX^Z. 4 0 9(iffittft^«-tHtt^p a n . 4 0 8 

i±ayTy^Sr*-f^«aip a pr'^&. z<r>x oizm&z 
fim Uz n rm a o 4 o±(cgtis«ssn a p4 o 8 , 4 o 

[ o o 5 4 ] H5<i, ^w^^ffunm^y ^-)v<r>m 
mm^mmmx'hh. msimibmmz* m 

*5 0 1*rt*U::i7*5 0 5fc, M^M<0^f 
bTSOStieil/^-ySO?, t55 7?»fli5 

0 6 $r|S]B#^LT'44>it^^H:7 S x^S«5 0 9 
fc*, ««««-r&fc«>^>-f >7-h'75 1 1 **** 

y- urn 5 1 o x-mm Ltiimxh o . wcfwkc* 

7 5 y 7 5 0 9 «T»fc»*S flfc >7- 1'7 5 

1 3MTf fcS'-MKttS 1 2tEIS^-^-y5 14i5r 

wu-c^s. ±iEa»^-y5 i4co±.iz\i. ipffl* 

-yl/5 1 5*^$ntfc0, ftfKft%8Al*tfK%£'A 
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C 0 0 5 5 ] 06 ( a ) ~ ( h ) li, TjiriegBfpf*^* x 

*->v<DWgJM*7fctwmmx'hh. 06 u) ic*> 
mnfmiumvknm&'to* hmz jpx t <ot 

KiI?L£flMU Jgfc-f y-J— t'T6 0 3£*ltt'<- 
*h**»U:>'--MfllrC**. y-l«60 2co 

aniii. mm^y < j-tmftvsmtmmm&i 
mx-mmfcitzmmmmw&ixmmtz'*-* 

coo56] ?mmt, Mvt®i%£m^tzt>0)X'imm 
&mz>tz#>. 35^®Km#>x*®immx'*i®m 
mi%we>m&m%t&KMzino. m\ 
izx*) mmmmtnttzmmrnxu. mmomizm; 
u mmzmmmxsjtm^miw^^t 
znxoizixmztiKmitttBni' 
- h«»6 o 2 izmmtzmmiui. u— tP-anise^ 

U— f-JOlffi-Cti. ^K^fxi/— f-* 
i/- V ttm 6 0 2 1 [SI«0^ktt^Si$r?IM L£ t> O 

imox.** ^mmmm.mx^x'hh. 
i o o 5 7 ] 06 ( b ) a, m®6ooizmm&g' a x'$> 
&*mm o i^yra!p a p6 o 4 sgsurtt©** 
ltv»*. #^*6 oiii, iiistfi^ 

LTffl«6 0 0fc«^£ft«S*iTV>*. I3SS6 0 0 
»i. «»?<>< «y*fcJ:9fW3*lfcl8j«ma>fc3 5/im 

2fctf>fl»ttfciS#*-*fc*>, y-h#%6 0 2kCDig 

^s*6 0 ico 7 »j 7 7-?- -/ rn^ffl*¥mtts»f «i , 

ttUgTaft L£& OjWWBT* & 6 . * Jt , SBtt&BffJ 
coftb Dfc^fflfc J: *><y7\ Xtt&74 -\Mfy-r -r y 

««MfcJ:6*Baofla»MiJffltT2NI»ft6 0 1 SrHS 

mmmhztc*i&x'h&. 

[00 58 3 mz. 06 (c ) CfcWC. 6 0 014m 



i§?S6 0 0 £004 0 fcffiiafctf LTfifcfcttlBfc* 
[0059] 06 (d) (4. flate*>-£LT»a 
f-*7^6 0 4fctreS/-M**6 0 2fc«S, -ft 

0 2 c0^^ttffll&&^»«ttfflliiWf»«^tt8lli^^ 
^tflMfcS**. ItiliZX*). : s-hVMi6 0 2b*m 
«c601, f-«y7 , SPft6 04, &t<ffl?i6 0 0**»ft8W 

t j: o^m 6 0 o^ffMsmmam^btii . <x 

C> 06 ( e ) tc^t-iotc, »»ttt««U 

^*6 0 1 tfmm., -witztitzmmwmwwmmz 
toxtxmw<f->6ootL. artseo5mm 

Sfl!>. 06 (f ) «, fra?L^3ri6 0 5$rS*i: 

•&»*»^4i/-h«fl)6 0 6XJ4MBf^««S2-m 

tt^-^ht3MLfct»»*. 3716 0 5^TOC{5 
i^-b* UT«a. KK£!?S6 0 8 ^Sia/c i>c0T'S> 

T«6 0 5<?3PIIHtEIMl3WBsRT , *4. <XV>T, 06 

ffiTSiB^-^-y6 0 9*^fi£T#S. itiKJ: OffiA 

$ ft&itz&mm* V3.-)\,tf$mx'% i . to®. 

[0060] 07 (a) ~ ( i ) tt, 06tIS|«^SS! 
^ni.^- Mffl*7 0 4 *fflv^ffHS*i6*artK s E 
^A-ykoWtJtS^SLfcBriBB-C**. 07 (a) 
Tits fm*\VT7 0 0cr>±.lZ. EtS^-y7 0 1 
i:iEt»^^-y7 0 1 iHXOffiLTmfigfc-t&Kmft 
7 1 l3&qB«SiXTt^&. SfS^+ , Jr7 0 0{4. Stft 
o l&l/)i«g|i n D B7 l l Sfiapft, fffiS^it 

ffl-CS*. SjS^'^-V7 0 U4, 8t3Mf*'J77 0 0 

01«tH. 07 (b) HU SiSdr+'J77 0 0 
coitc^LitiEH-'^-y 7 0 1 ^««J7 0 2^>f- 
•yrgS I Pp7 0 3 5r||gL^«®Sr*L•CV^|.. ifc. 0 
7 (c)fi. 06CO4 o ULT^SH^iTJtv- 
04S-^t, 07 (d) Ttt. H6kHaW)*i6TJta 
TLSriDlLSIffitt^-XbS-^ y^-t'T7 0 5t5t« 



(&1))02-261449 (P2002-261449A) 



0 5£^j£Ucx-h#^7 0 4$r4'<l>t::U WW 

->7o i ^m&uztm^- 77 00 mt<m 

U 7 7 0 0 fcffiHafctf LTSfcfcRB** LTV^S . 

ztit »jdee 1 . frtEv— mk»7 0 4 *>**>3fcwii 

ttfflBlS:«fl:$tfT*£** 'J T 7 0 0 £M*Lfc#!B 
£^L£O*<07 (f)T£>ft. iOftfiKaoJElStcJ: 
0 , ¥3tt7 0 2 JkXf* -y 7"«Hi 7 0 3 £ WES'- htt 
»7 0 4fc«R. -frftUctt!Ki&ft. £*>«fWI 
*7 0 2t^-xTa5f n 7 0 3<OffliS«i. WE^— MR* 

704 4>oMbtt®ii* c @^-ri»fio«®ti : f^v\ 

®djn»LT®tt£-i*\ AWES'- htt*7O40»BWfl: 
ififc* 1 ). x-h#»7 0 4i¥$tt7 0 

2. jit«A7-y7 0 1 &®Mmizmnzmm? 

ft. tfis WWcf>-^tT7 0 5»WWfe^-^h 
©WfcfcJ: OiSK/V-y 7 0 1 co«aWJ&£#?T$r*> 

*u>. ;^b#. s>^>*>ta6Sis= s f-ryr7ooo±coie 

tt^*->'7 0l<off*fc:J:'j, WE^-h«»7 0 4 
UJgteffiBSSft. l^^-V7 0 1{,^-h*ft7 0 
4fcSK;S*ift. £ilfc:J: OiaH^^-^t^xjt.-yU 
aiii«¥»*«!B<oaHlrtK3TJH7 0 6«TC£ 
I). 

[0 0 6 1] mz, 07 (g) £*>J:9fc:l/CfBH 
Ztifz&§hfiMcoa7m7 0 6£+<l>fc LT, 07 

(d) <Oj:3CLTfWSiifc5'-btttt707i:Ktt 
3f«7 11 *#j*U:«S**y77 1 OlrfiS^^-ti- 
ITfifc. MMDffi-fftifc-C. 117 (h)*)J:$*# 
ityi-WWIS. ftttf=B7 ( i ) OJ;3K 

m.**>)77 \o*mm-hc\t\,z£*). *wm* 
UzMm*v7£m^z>z\tx\ wcrawrcaoa 

[0 0 6 2] 08 (a) - (d) tt, ^f-b75 7^i 

jfrtmWffiVhi .08 ( a ) <i, 06 ( e ) X'TfiLtz 
afcfttrt»Lfc3r«8 0 5S^rf. KWC, 08 
(b) li, Cl<7>37J18 0 5fc£JHr7$7?««8 0 
9£fflwc. 'f>t-h'78 11?rMU>;>'-m 
8 10t, mm^yi— t'78 13£ftMlfci'-b 



m>8 1 2 m<7)£ o tzQMISbGLX&to. R^m& 
814Sr3gfcfifc£4«^LT^|>. *(c. 08 
( c ) t:^t«t o fc. ^«m£»JDE-tft.I fc 
T\ frfEx-h*^8 1 0t8 1 2<0+«JBfflM|;tt«iMg 
jWBfcU 3Til805t^-fe7Sy^SfiK8092l 
1/m®8 1 4*t««WtC3$St«*'t6. f LT. 08 

( d ) iz^-rxoiz. mmzmms 1 4 fcuniLTEtt 

A7-Vt U m-K-n-8 1 5£i&ttS<Ifct;:«J: , 9, 

y a -/i/a^j£-r ft . . m± ? s y ? atK 

tt®£9%irV->i'-ht:m^XimZtl$>. BP 

u stffi^^-y?-i5i«^mi4^-x hx-tam-t 

ys—h£««U SC&JfrfftC:fcTl#S>*lft. £<0 

^xhx<. tfztyz-vmmfan&mconmj*? 

-yiiBtfulXi>&^l. a yi—t'TB&tivzm 
iWM-y*ffl8.LKt<ki>&\.\ 08 
(a)~(d)T1i. lttWr^S -y^SKfcfflUfc 
WfES*<7«<7)-t:9 5 7 ? Wf« 9=$rfta«£|5] 

[0063] 

ft. 

[0064] ( HtfeM l ) *&H*>»Ai*fiK% ya-* 

tt^s^tttiiitjjijfai^iitioai^fft. ($fflL 

JSSHtttfflll, *M»:ietT*S«ia<0fcft<0»»Jfc» 

m^m*m< x \>itK%ftmmmhixb h<r>x-h 
ft. mmifzM^m^y'^-^my-b^m^m^ 
ffi^c5-*iai/^2ic^-r. 

[0065 ] 

[SI] 
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M m « r m « 


oat am i 


e « <t ft « a 2 


« a 




IiCC) 


* a 


M% 


IiCC) 


ft 1 




to 


75 








ft 2 


ITWE-2025T 


5 


JO 




5 


130 


ft 3 




10 


110 










COW) 


10 


178 









[0066] 



\ 




(QPi) 


n 9 




a i 




90 


0.72 


ft ? 




90 


7.6 


ft 3 


7JWt©,TOfMt12lim 
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